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INTRODUCTION 


I N this volume we find ourselves far afield from the 
terrain of the preceding volume. There is the same 
geographical background, to be sure, and even the same 
national background. But the entire point of view has 
changed. We seem to breathe a different atmosphere 
The world as we now envisage it is not a world of war' 
ring hosts, but a world of intellectual and artistic 
endeavor and achievement. We now have to do with 
“the glory that was Greece and the grandeur that was 
Rome” m a truer sense. 

Our text will introduce a series of intellectual heroes, 
and serve in some measure to reveal the atmosphere of 
thought in the midst of which the great emotional crea- 
tions of literature and art which made the “golden age 
of Greece” traditional were evolved. The pictures will 
serve to recall, in a measure, the material conditions of 
every-day life and the atmosphere of tradition — if you 
please, superstition— -in which the most highly civilized 
nations of antiquity lived and moved and had their 
being. 

Other elements of the textual and pictorial presenta- 
tion will remind us that permanent history, as it comes 
to the attention of posterity, is not made by warriors 
and statesmen but by the tribe of chroniclers who set 
down in writing their own individual interpretations of 
the events they witnessed, or of which they learned by 
word of mouth from actual observers or through the 
medium of public gossip. 

We shall gam glimpses of these chroniclers and their 
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works; and in particular we shall learn a good deal 
about the way in which the chronicles were originally 
inscribed — whether on sculptured walls, cylinders of 
baked clay, or rolls of papyrus or parchment — and of 
the vicissitudes through which they passed and the acci- 
dents of fortune that led to the destruction of the main 
records and the preservation of favored fragments. 

This story of the mechanical side of the production 
and preservation of literature is much less generally 
known than the subject matter, which in the aggregate 
constitutes the melange of fact, fable, tradition, honest 
misinterpretation, and prejudiced malintcrpretation 
which ultimately does service as history. 

The records of this character here introduced were 
gathered many years ago, largely from the marvelous 
storehouse of the British Museum, and published for me 
under title of The History of the Art of Writing in 
four elephantine portfolios, with two hundred fac- 
similes, many of them in full color, by the Encyclopedia 
Britanmca Company — constituting a production of truly 
regal proportions, the unique contents of which are now 
for the first time brought substantially, even if only se- 
lectively, within reach of the general public. 

Tho of necessity greatly reduced in size to meet the 
conditions of the present format, the documents here 
(and in the next volume) reproduced in photogravure, 
retain in large measure their original appearance and 
will amply repay the scrutiny of persons as widely 
separated in viewpoint and interest as the critical his- 
torian, the philologist, the paleographer, the calligrapher, 
and the proverbial “average reader.” 

It goes without saying that a lover of literature must 
find this collection of documents, which few private col- 
lections can rival, of more than passing interest. 



I 

HISTORY AND HISTORIANS 

B ROADLY 6peaking, the historians of all recorded 
ages seem to have had the same general aims. They 
appear always to seek either to glorify something or 
somebody, or to entertain and instruct their readers 
The observed variety in historical compositions arises 
not from difference in general motive, but from vary' 
mg interpretations of the relative status of these objects, 
and from differing judgments as to the manner of thing 
likely to produce these ends, combined, of course, with 
varying skill in literary composition and varying de- 
grees of freedom of action. 

As to freedom of selective judgment, the earliest his- 
torians whose records are known to us exercised prac- 
tically none at all. Their task was to glorify the particu- 
lar monarch who commanded them to write. The records 
of a Ramses, a Sennacherib, or a Darius tell only of the 
successful campaigns, in which the opponent is so much 
as mentioned only in contrast with the prowess of the 
victor. 

With these earliest historians, therefore, the ends of 
historical composition were met in the simplest way, 
by reciting the deeds, real or alleged, of a king, as 
Ramses, Sennacherib or David; or of the gods, as Osiris, 
or Ishtar, or Yahveh. As to entertainment and instruc- 
tion, the reader was expected to be overawed by the 
recital of mighty deeds, and to draw the conclusion 
that it would be well for him to do homage to the glori- 
fied monarch, human or divine. 
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A little later, in what may be termed the classical 
period, the historians had attained to a somewhat freer 
position and wider vision, and they sought to glonfy 
heroes who were neither gods nor kings, but the repre 
sentatives of the people in a more popular sense. Thus 
the Iliad dwells upon the achievements of Achilles and 
Ajax and Hector rather than upon the deeds of Menc- 
laus and Priam, the opposing kings. Hitherto the deeds 
of all these heroes would simply have been transferred 
to the credit of the king. Now the individual of lesser 
rank is to have a hearing. Moreover, the state itself is 
now considered apart from its particular ruler. The his- 
tones of Herodotus, of Xenophon, of Thucydides, of 
Polybius, in effect make for the glorification, not of in- 
dividuals, but of peoples. 

The shift from the purely egoistic to the altruistic 
standpoint marks a long step. The wnter now has much 
more clearly in view the idea of entertaining, without 
fnghtening, his reader; and he thinks to instruct in 
matters pertaining to good citizenship and communal 
morality rather than in deference to kings and gods. In 
so doing the historian marks the progress of civilization 
of the Greek and early Roman periods. 

In the medieval time there is a strong reaction. To 
frighten becomes again a method of attacking the con- 
sciousness; to glonfy the gods and heroes a chief aim. As 
was the case in the Egyptian and Persian and Indian 
periods of degeneration, the early monotheism has given 
way to polytheism. Hagiology largely takes the place of 
secular history. A constantly growing company of saints 
demands attention and veneration. To glorify these, to 
show the futility of all human action that does not make 
for such glorification, became again an aim of the his- 
torian. But this influence is by no means altogether dom- 
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inant; and, tho there is no such list of historians worthy 
to be remembered as existed in the classical period, yet 
such names appear as those of Einhard, the biographer 
of Charlemagne; De Joinville, the panegyrist of Saint 
Louis; Villani, Froissart, and Monstrelet, the chronic- 
lers; and Comines, Machiavelli, and Guicciardini. 

In the modem period the gods have been more or 
less disbanded, the heroes modified, even the kings sub- 
ordinated. We hear much talk of the “philosophy” of 
history, even of the “science” of history. Common sense 
and the critical spirit are supposed to hold sway every- 
where. Yet, after all, it would be too much to suppose 
that any historian even of the most modem school has 
written entirely without prejudice of race, of station, 
or of religion. And m any event the same ideals, gen- 
erally stated, are before the historian of today that have 
actuated his predecessors — to glorify something or some- 
body, tho it be perhaps a principle and not a person, 
and to entertain and instruct his readers. 

The earliest historians whose writings have come down 
to us are the authors of the records on the monuments 
of Egypt and of Mesopotamia. These records, made in 
languages a knowledge of which has been recovered only 
in the past century, are full of historical interest be- 
cause of the facts they narrate, and the insight they give 
us into the life of their times. For the moment, however, 
we are only concerned with the method of their con- 
struction. They are parts of records dating from many 
centuries before the beginning of the Christian era. 
Their authors are utterly unknown by name. 

The narrative is, indeed, in some cases, couched in 
the first person, but it is not to be supposed from this 
that the alleged writer — who, of course, is the king 
whose deeds are glorified — is the actual composer of the 
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narrative. The actual scribes, mere adjuncts of the royal 
menage, never dreamed of putting their own names on 
record beside those of their royal masters. Yet their 
work has preserved to future generations the names of 
kings that otherwise would have been absolutely for- 
gotten. 

For example, Tehutimes III of Egypt and Asshur- 
banapal of Assyria, two of the most powerful monarchs 
of antiquity, had ceased to be remembered even by 
name several centuries before the dawn of our era, and 
for two thousand years no human being knew that such 
persons had ever existed. Yet now, thanks to the monu- 
ments, their deeds are almost as fully known to us as 
the deeds of an Alexander or a Caesar. 

There is, indeed, one regard in which these most an- 
cient historical records have an advantage over more 
recent works. They were for the most part graven in 
stone or stamped in clay that was burned to stonelike 
hardness, and they have come down to us with the as- 
surances of authenticity which must always be lacking in 
many compositions of more recent periods. 

The Babylonian and Assyrian records lay buried with 
the ruins of cities whose very location had been for- 
gotten for ages. The most recent of these records had 
been seen by no human eye for more than two thousand 
years. Their unnamed authors seem thus to speak to us 
directly across the centuries. However these earliest of 
historians may have dreamed of immortality for their 
work, they can hardly have hoped to speak to eager au- 
diences in regions far beyond the limits of their world, 
twenty-five centuries after the very nation to which 
they belonged had vanished from the earth, and the lan- 
guage in which they wrote had ceased to be known to 
men. Yet that unique glory was reserved for them. 
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It requires but a glance at the historians of the 
classical period to see how altered is the point of view 
from which they write. Here we have no longer men 
commanded by a monarch, or impelled by religious fer- 
vor to glorify a single person or epoch or country to the 
utter exclusion of everything else. We have bounded 
from insularity of view to universality. Even the Ho- 
meric legends deal with the events of two continents and 
of several countries. Herodotus and Diodorus make the 
writing of their histories a life-work. They travel from 
one country to another, and familiarize themselves with 
their subject as much as possible at first hand. They 
mingle with the scholars of many lands, and listen to 
their recitals of the annals of their respective peoples 
They weigh and consider, tho in a quite different mental 
balance from that which a historian uses in our day. 
They spend thirty, forty years in composing their books. 

From them, then, we have — not simple chronicles of 
a single event, but universal histories. 

These are in many ways different from the universal 
histories of our own time; but in their frank, human 
way of looking out upon the world, they have a charm 
that is quite their own. In their interest for the general 
reader they have perhaps never been excelled. And in 
their citation of fact ano fable they become a storehouse 
upon which succeeding generations of historians have 
drawn to this day. 

There are other historians of the period no less re- 
markable, some of them even superior, from certain 
points of view, to these masters. The names of Thucyd- 
ides, Xenophon, Polybius among the Greeks; of Taci- 
tus, Livy, Caesar among the Romans, to go no farther, 
are as familiar to every cultivated mind of our own day 
as the names of Gibbon, Macaulay or Bancroft. 

VUI — 2 
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Several of these were men who participated in the 
events they described, and, confining themselves to lim- 
ited periods, treated these penods in such masterly 
fashion, with such breadth of view and discriminating 
judgment, that their verdicts have weight with all suc- 
ceeding generations of historians. Thucydides, writing in 
the fifth century B.C., is regarded, even in our critical 
age, as a matchless writer bf history. An oft-repeated 
tale relates that Macaulay despaired of ever equaling 
him, tho feeling that he might hope to duplicate the 
work of any other historian. Polybius and Tacitus are 
mentioned with respect by the most exacting investiga- 
tors. Clearly, then, this was a culminating epoch in the 
writing of histories. 

We have seen that in the classical period the brief 
space of half a dozen generations saw a cluster of great 
histories written. No such intellectual activity in this 
direction marked the medieval period. Now for the 
space of more than a thousand years there was no work 
produced that could bear a moment’s comparison with 
the great productions of the earlier periods. One theme 
was now dominant in the Western world, and the in- 
tellects that might have produced histories of broad scope 
under other circumstances contented themselves with 
harping on the one string. So we have ecclesiastical 
records in place of histories, 

In due time the reaction came, but it was long before 
the influence of the dominant spirit was made subordi- 
nate to a saner view. Indeed, scarcely before our own 
generation, since the classical period, have historians 
been able to cast a clear and unbiased glance across the 
entire field of history. 

Toward the middle of the eighteenth century a school 
of secular historians with broad views and high aims 
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again arose. Now once more men sought to write world 
histories not dominated by a single idea. The first great 
exponents of the movement were Gibbon and Hume in 
England, Schlower and Muller in Germany. They have 
had a host of followers, of whom the greater number 
have been Germans 

The attitude of these modem waters is philosophical: 
they are disposed to recognise in the bald facts of human 
existence an importance commensurate solely with the 
lessons they can teach for the betterment of humanity 

In this modem view, each fact must be correlated 
with a multitude of other facts before its true signif- 
icance can be perceived. Events are, in this view, mean- 
ingless unless we know something of the human motives 
that led to their enactment. The task of the historian is 
to search for causes, to endeavor to build up from the 
lessons of history a true philosophy of living. It is really 
a task no different from that which such ancient waters 
as Polybius had very prominently in view; but there is 
an emphasis upon this phase of the subject in our time 
that it did not generally receive in the earlier age. 

In other words, the philosophy of history of our time 
is a more conscious philosophy. 

For a century past the phrase, “philosophy of his- 
tory,” has been current, and it has been the custom for 
men who were not pnmanly histoaans to discourse on 
the subject. Latterly, following again the current of the 
times, we have come to speak even of the “science” of 
history; indeed, m Germany in particular, history today 
claims unchallenged position as a true science. The word 
“science” is a very flexible term, yet there are those who 
deny that it may be properly applied, as yet at any rate, 
to our aggregation of knowledge of histoncal facts The 
question resolves itself into a matter of definition 
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The essential thing is that the modem historical in- 
vestigator is fully actuated by the spirit of scientific ac- 
curacy and impartiality. And since impartiality depends 
very largely upon breadth of view, it results rather 
curiously that the minute investigations of the specialist 
make indirectly for the comprehensive view of the 
World Historian. Professor Freeman well expressed the 
idea when he said : 

“My position is that in all our studies of history and 
language — and the study of language, besides all that it 
is in other ways, is one most important branch of the 
study of history — we must cast away all distinctions of 
‘ancient’ and ‘modem,’ of ‘dead’ and ‘living,’ and must 
boldly grapple with the great fact of the unity of his- 
tory. As man is the same in all ages, the history of man 
is one in all ages. No language, no period of history, 
can be understood in its fulness; none can be clothed 
with its highest interest and its highest profit, if it be 
looked at wholly in itself, without reference to its bear- 
ing on those other languages, those other periods of his- 
tory, which join with it to make up the great whole of 
human, or at least of Aryan and European, being.” 

Such a position, assumed by one of the most minute 
searchers among modem histories, is highly interesting 
as illustrative of a reactionary tendency which will prob- 
ably characterize the historical work of the near future. 
Hair-splitting analysis having been carried to its limits 
of refinement, there will probably come a reaction in 
the direction of a more comprehensive study of historical 
events in their wider relations. The work of the special- 
ist, after all, is really important only when it furnishes 
material for wider generalizations. All minute workers 
in the fields of biology, geology, and the allied sciences, 
in the first half of the nineteenth century were uncon- 
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sciously gathering material which, interesting in itself, 
became of real importance chiefly in so far as it ultimate- 
ly aided in elucidating the great generalization of Dar- 
win. Perhaps the minute historians of today are in sim- 
ilar position. 

The special worker, imbued with enthusiasm for his 
subject, is apt to forget the real insignificance of his 
labors. Entire epochs are dominated by the idea of 
microscopic research, and the workers even come to 
suppose that microscopic analysis is in itself an end; 
whereas, rightly considered, it is only the means to an 
end. We are just passing through such an epoch as 
regards historical investigation. But, as already sug- 
gested, it seems probable that we are approaching a new 
epoch when the work of the specialist will be sub- 
ordinated to its true purpose, while at the same time 
proving its real value as a means to the proper end of 
historical studies — the comprehension of the world- 
historical relations of events 
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II 

THE LITERATURE OF HISTORY 

I T is obvious that the materials for the writing of his- 
tory consist for the most part of written records. It 
is true that all manner of monuments, including the 
ruins of buried cities, remains of ancient walls and high- 
ways, and all other traces of a former civilization, must 
be allotted their share as records to guide the investi- 
gator in his attempt to reconstruct past conditions. But 
for anything like a definite presentation of the events 
of bygone days, it is absolutely essential, as Sir George 
Comewall Lewis pointed out in great detail, to have 
access to contemporary written records, either at first 
hand, or through the medium of copyists in case the 
original records themselves have been destroyed. Lewis 
reached the conclusion, as the result of his exhaustive 
examination of the credibility of early Roman history, 
that a tradition of a past event is hardly transmitted 
orally from generation to generation with anything like 
accuracy of detail for more than a century. 

Theoretically, then, no accurate history could ever 
be constructed of events covering a longer period than 
about four generations before the introduction of writ- 
ing. In actual practise the scope of the strictly histone 
view of man’s progress is confined to very much nar- 
rower limits than this, for the simple reason that the 
earliest written records that might otherwise serve to 
give us glimpses of remote history have very rarely been 
preserved. The destruction of ancient inscriptions with 
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the lapse of centuries has led to a great deal of difference 
of opinion as to the time when the art of writing was 
introduced among various nations. With reference to the 
Greeks in particular, the dispute has been ardently 
waged, many scholars contending that the art of writing 
was little practised in Greece until the sixth century 
B.C. 

Later discoveries, m particular a knowledge of the 
inscription on the statue of Ramses at Abu Simbel, have 
made it clear that the earlier estimates were much too 
conservative, and it now seems probable that the Greeks 
had been acquainted with the art of writing for several 
— or perhaps many — centuries before the one previously 
fixed upon. 

It is not to be supposed, however, that the practise of 
the art of writing was universal in that early day. On 
the other hand, it was doubtless very exceptional indeed 
for the average individual to be able to write, and such 
difficulties as the lack of writing material stood, 
in the way of composition until a relatively late 
period. But whether the art of writing was much or 
little practised in the early days does not greatly matter 
so far as the present-day historian is concerned, since 
practically all specimens of early writing in Greece 
disappeared in the course of succeeding ages No frag- 
ment of any book proper, no scrap of parchment or 
papyrus, no single waxen tablet from classic Greece, has 
been preserved to us. 

The Greek authors are known to us only through 
the efforts of successive generations of copyists; and, 
with the exception of a comparatively small number of 
Egyptian papyri, there is almost nothing in existence 
representing the literature of classical Greece that is 
older than the Middle Ages. There are, to be sure, con- 
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siderablc numbers of monumental inscriptions dating 
from classical times. These have the highest interest for 
the archeologist, but in the aggregate they give only 
meager glimpses into the history of antiquity. If wc 
were dependent upon these records for alt that we know 
of Greek history, the entire story of that people might 
be told, as far as we could ever hope to learn it, in a 
few pages. 

The case is somewhat different with Egypt and with 
Mesopotamia, since the climate of the former and the 
resistant character of the writing materials employed 
by the latter have permitted the modem world to receive 
direct messages that, under other circumstances, must 
inevitably have been lost. 

But even here the historical records are neither so 
abundant nor so comprehensive in their scope as might 
have been hoped. History-writing, in anything like a 
comprehensive meaning of the words, is a relatively 
modem art. The nearest approach to it among the 
nations of remote antiquity got no farther than the re' 
cording of the personal deeds of individual kings. Such 
records, indeed, are excellent materials for history, but 
they hardly constitute history by themselves. 

The entire lists of Egyptian inscriptions, so far as 
known, suffice merely to give glimpses of Egyptian his- 
tory; and if the Mesopotamian records are somewhat 
more satisfactory, it is only with reference to a compara- 
tively brief period of later Assyrian history that they 
can be said to have anything like comprehensiveness. 

As to the other nations of Oriental antiquity — In- 
dians, Persians, Syrians, the inhabitants of Asia Minor — 
the entire sum of the monumental records that have 
been transmitted to us amounts to nothing more than a 
scattered series of vague suggestions. 
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In the classical world Rome is but little better off 
than Greece in this regard. As to both these countries, 
we depend for our knowledge almost exclusively upon 
the works of historians of a relatively late period. Before 
Herodotus, who lived in the fifth century B.C., there is 
almost no consecutive history proper of Greece; and 
despite all the efforts of archeologists, records of Roman 
progress scarcely suffice to push back the prehistoric 
veil beyond the time of the banishment of the kings. 
Indeed, even for a century or two after this event, the 
wouldrbe historian finds himself still on very treacherous 
ground. The reason for this is that there were no con- 
temporary historians m Rome in this early period; and 
until such contemporary chroniclers appear, no secure 
record of history is possible 

Once it became the fashion to wnte chronicles of- 
events, the custom rapidly spread and took a fixed hold 
upon the people. From the day of Herodotus there was 
no dearth of Greek historians, and after Polybius there 
is an unbroken senes of Roman chroniclers. 

Had all the writings of these vanous workers been 
preserved, we should have abundant material for recon- 
structing the history of the entire later classical epoch in 
much detail; but, unfortunately, the historian worked 
with perishable materials. An individual papyrus or 
parchment roll could hardly be expected on the average to 
be preserved for more than a few generations, and unless 
copies had been made of it in the meantime, the record 
that it contained must inevitably be lost. Such has been 
the fate of the great mass of historical writings, no less 
than of productions m other fields of literature. 

Many of the fragments of ancient writers have come 
down to us through rather curious channels. In the later 
age of Rome it became the fashion to make anthologies 
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and compilations, and it is through such collections that 
the majority of classical authors are known. 

One of the most curious of these anthologies is that 
made by Athenseus about the beginning of the third 
century a.d. This author called his work Deipnosophis- 
toe, or the Feast of the Learned. He attempted to give 
it a somewhat artistic form, making it ostensibly a dialog 
in which the sayings of a company of diners were related 
to a friend who was not present at the banquet. The 
diners were supposed to have introduced quotations 
from the classical writers, so that the book is chiefly 
made up of such quotations, The work has not come 
down to us quite in its entirety, but, even so, no fewer 
than eight hundred authors and twenty-five hundred 
different works are represented in the anthology. 

Of these authors about seven hundred are known 
exclusively through the excerpts of Athenseus. 

Two or three centuries later another Greek named 
Stobseus compiled a set of extracts from the Greek writ- 
era of all accessible periods prior to his own. The number 
of authors quoted in this anthology is more than five 
hundred, and here again the major part of them are 
quite unknown to us except through this single source. 

Yet another collection of excerpts was made in the 
latter part of the ninth century by Photius, patriarch 
of Constantinople, who made excerpts from about 280 
authors with whose works he had familiarized himself 
through miscellaneous reading. 

In addition to these works of individual compilers 
there were two or three anthologies compiled in the 
Byzantine period, including an important collection of 
fragments of the Greek poets which is still extant under 
the title of The Creek. Anthology, and the elaborate set 
of encyclopedias made under the direction of Constan- 
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PAHLAVI-PERSIAN ACCOUNT OF THE CREATION 
(Pahlavi manuscript, with interlinear interpretation in 
Persian and glossary in Pahlavi, Persian and Zend) 
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tine Porphyrogenitus. But for such collections as these, 
supplemented by the biographical notices of such work- 
ers as Suidas, and by fragments that have come to us 
through a few other channels, it would scarcely have 
been conceived that so many authors had written in the 
entire period of Grecian activity, since only a fraction 
of this number are represented by complete works that 
have come down to us. 

Such facts as these give an inkling as to the mental 
activity of the old-time author, while pointing a useful 
lesson as to the perishability of human works. In this 
age of easy multiplying of books through printing, one 
is prone to forget how precarious must have been the 
existence of a manuscript of the elder day. It was a long, 
laborious task to produce an edition of a single copy of 
any extended work, and each successive duplication was 
precisely as slow and as difficult as the first. 

Under these circumstances no doubt great numbers of 
books were never duplicated at all, and the circulation 
of a very large additional number most likely was lim- 
ited to two or three copies 

It was only works which were early recognized as 
having an unusual intrinsic interest or value that stood 
any reasonable chance of being copied often enough to 
insure preservation through many succeeding genera- 
tions. 

As one considers the field of extant manuscripts, one 
is led naturally to reflect on the quality of work that 
was likely thus to insure perpetuity, and the more wc 
consider the subject, the more clear it becomes that the 
one prime quality that gave a lease of life to the com- 
position of an author was the quality of human interest. 
In other words, such compositions as were works of art, 
rather than such as depended upon other merits, were 
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the ones which successive generations of copyists repro- 
duced, and which ultimately were enabled to pass the 
final ordeal imposed by the monks of the Middle Ages, 
who made palimpsests of many an author deserving a 
better fate. 

The upshot of this process of the survival of the fittest 
was that all Greek would-be historians pnor to Herodo- 
tus were allowed to sink into oblivion, causing Herodo- 
tus himself to stand out as apparently the absolute 
creator of a new art. Could we know the whole truth, 
it would doubtless appear that there was no real revolu- 
tion of method effected by the writings of Herodotus 
He surpassed all of his predecessors in such a measure 
that the future copyist saw no necessity for preserving 
any work but the one, since this one practically covered 
the field of all the rest. 

It is, perhaps, an ill method of phrasing to say that 
these copyists saw no reason for preserving those earlier 
manuscripts. There was no thought in their minds of 
the preservation of one book and the destruction of 
another; they merely copied the work which interested 
them, or which they believed would interest others. 

The disappearance of the works not copied was a 
mere negative result, about which no one directly con- 
cerned himself. 

The proof of the value of the work of Herodotus is 
found in the fact that it has come down to us entire in 
numerous copies, something that can be said of only 
three or four other considerable historical compositions 
of the entire classical period; two others of this select 
company being Thucydides and Xenophon, both of 
whom were contemporaries of Herodotus, tho consid- 
erably younger, and therefore, properly enough, counted 
as belonging to the next generation 
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Of the other Greek historians, the biographical works 
of Plutarch, the works of Strabo and Pausamus, which 
are geographical rather than strictly historical, and the 
Life of Alexander the Great by Arrian, are the sole 
ones of the large number undoubtedly written that have 
come down to us intact. 

A survey of the Roman historians furnishes an even 
more striking illustration, for here no one of the great 
historical works has been preserved in its entirety. Livy’s 
monumental work is entire as to the earlier books, which 
treat of the mythical and half-mythical period of Roman 
development; but the parts of it that treated of later 
Roman history, concerning which the author could have 
spoken, and probably did speak, with first-hand knowl- 
edge, are almost entirely lost. 

In other words, the copyists of the Middle Ages pre- 
served the least valuable portion of Livy, doubtless be- 
cause they found the hero tales of mythical Rome more 
interesting than the matter-of-fact recitals of the events 
of the later republic and the early empire. 

We can hardly suppose that Livy detailed the events 
of the later period with less art than characterized his 
earlier work, but different conditions were imposed upon 
him. He had now to deal with much fuller records than 
hitherto, and no doubt he treated many subjects that 
seemed important to him, simply because they were near 
at hand, but which another generation found tiresome 
and not worth the trouble of copying. 

Thus we see emphasized again the salient point that 
the interesting story rather than the important historical 
narrative proved itself most fit for preservation in the 
estimate of posterity. 

Of the other great historians of Rome, Tacitus, Dio- 
nysius, Dion Cassius, Polybius, have all fared rather 
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worse than Livy, altho a few briefer masterpieces, like 
the two histones of Sallust and the Gallic Wars of 
Csesar, and such biographies as the Lives of Suetonius 
and Cornelius Nepos, were able to fight their way 
through the Middle Ages and gain the safe shelter of 
the printing-press without material loss 

But perhaps the most suggestive example of all is 
furnished by the brief World History of Justin, which, if 
not quite entire, has been preserved as to its main struc- 
ture in vanous manuscripts. This work is an artistic 
epitome of a large, and in its day authoritative, history 
of the world written by Trogus Pompeius. 

Justin, when a student in Rome in the day of the early 
Csesars, was led to make an epitome of this work, seem- 
ingly as proof to his friends in the provinces that he 
was not wasting his time. He did his task so well that 
future generations saw no reason to trouble themselves 
with the prolixities of the original work, but were con- 
tent to copy and recopy the epitome, pointing the moral 
that brevity, next to artistic excellence, is the surest 
road to permanent remembrance for the historian — a 
lesson which many modem writers have overlooked to 
their disadvantage. 



Ill 

THE METHODS OF THE HISTORIANS 


I T is a cunoiis fact, a seeming paradox, that the first 
two great histories ever written — the histories, name- 
ly, of Herodotus and Thucydides — should stand out 
preeminently as types of two utterly different methods 
of historical writing. Herodotus, “the Father of History,” 
wrote with the obvious intention to entertain. There is 
no great' logicality of sequence in his use of materials; 
he simply rambles on from one subject to another with 
little regard for chronology, but with the obvious inten- 
tion everywhere to tell all the good stones that he has 
learned in the course of his joumeyings. It would be 
going much too far to say that there is no method in 
his collocation of matenals, but what method he has is 
quite generally overshadowed and obscured m the course 
of presentation. 

Thus, for example, he is wnting the history of the 
Persian wars, and he has reached that time in the history 
of Persia when Cambyses comes to the throne and pre- 
pares to invade Egypt The mention of Egypt gives him 
the cue for an utterly new discourse, which he elaborates 
to the extent of an entire book, detailing all that he has 
learned of Egypt itself, its history, its people, and their 
manners and customs, without, for the most part, refer- 
ring in any way whatever to Cambyses 

He returns to the Persian king ultimately, to be sure, 
and takes up his story regardless of the digression, and 
seemingly quite oblivious of any incongruity in the fact 
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of having introduced very much more extraneous matter 
in reference to Egypt than the entire subject matter of 
the Persian Empire. 

The method of Herodotus was justified by the results. 
There is every reason to believe that he was enormously 
popular in his own time — as popularity went in those 
days — and he has held that popularity throughout all 
succeeding generations. But it has been said of him often 
enough that his work is hardly a history in the narrower 
sense of the word; it is a pleasing collection of tales, in 
which no very close attempt is made to discriminate 
between fact and fiction, the prime motive being to 
entertain the reader. 

As such, the work of Herodotus stands at the head 
of a class which has been represented by here and there 
a striking example throughout all succeeding times. 

Xenophon’s Anabasis, detailing the story of Cyrus 
the Younger and his ten thousand Greek allies, is essen- 
tially a history of the same type. It differs radically, 
to be sure, from Herodotus, m that it holds with the 
closest consistency to a single narrative, scarcely giving 
the barest glimpses into any other field than that directly 
connected with the story of the ten thousand. But it is 
like Herodotus in the prime essential that its motive is 
to entertain the reader by the citation of the incidents 
of a venturesome enterprise. 

Xenophon does indeed pause at the beginning of the 
second book long ehough to pronounce a eulogy upon 
the character of Cyrus — a eulogy that is distinctly the 
biased estimate of a friend rather than the calm judg- 
ment of a critical historian. But this aside, Xenophon, 
philosopher tho he is, concerns himself not at all with 
the philosophy of the subject in hand. He quite ignores 
the immoral features of the rebellion of Cyrus against 
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his brother. Indeed, it seems never to occur to him that 
this fractricidal enterprise has any reprehensible features, 
or could be considered in any light other than that of a 
commendable proceeding, with a throne for the legiti- 
mate goal. 

■Doubtless the very fact of this banishment of the philo- 
sophical from the work of Xenophon has been one source 
of its great popularity, for, as every one knows, Xeno- 
phon shares with Herodotus the credit of being the most 
widely read of classical authors. It would be quite aside 
from the present purpose to emphasize the opinion that 
the intrinsic merit of Xenophon’s work does not fully 
justify this popularity. It suffices here to note the fact 
that this famous work of the successor of Herodotus be- 
longs essentially to the same class with the work of the 
master himself. 

Of the Roman historians doubtless the one most sim- 
ilar to Herodotus in general aim was Livy. The author 
of the most famous history of Rome does not indeed 
make any such excursions into the history of outlying 
nations as did Herodotus, hut he details the history of 
his own people with an eye always to the literary, rather 
than to the strictly historical, side; transmitting to us in 
their best form that series of beautiful legends with 
which all succeeding generations have been obliged to 
content themselves in lieu of history proper. 

There is little of philosophical thought, little of search 
for motives, in such history-writing as this It is essen- 
tially the art of the story-teller applied to the facts and 
fables of history. 

Returning now to Thucydides, we have illustrated, as 
has been said, an utterly different plan and motive 
Thucydides does indeed tell the story of the Pelopon- 
nesian War; tells it, moreover, with a wealth of detail 
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which no other historian of antiquity exceeded, and few 
approached. But in addition to narrating the plain facts, 
Thucydides searches always for the motives He gives 
us an insight into the causes of events as he conceives 
them. He is obviously thinking more of this phase of the 
subject than of the mere recital of the facts themselves. 
It is the philosophy of history, rather than the story of 
history, that appeals to him, and that he wishes to make 
patent to the reader. 

Only two of three other writers of the entire classical 
period whose works have been preserved followed Thu- 
cydides with any considerable measure of success in this 
attempt to write history philosophically; the two most 
prominent exponents of this method being the Greek 
Polybius, who told the story of Rome's rise to world 
power, and Tacitus, the famous author of the Roman 
Annals and of the earliest history of the German people. 

These three examples — Thucydides, Polybius, and 
Tacitus — stand out at once in refutation of a claim 
which might otherwise be made that philosophical, or, 
if one prefers, didactic, historical composition is essen- 
tially a modern product But for these exceptions one 
might be disposed to make a sweeping generalization to 
the effect that the old-time history was a collection of 
tales intended to entertain the reader, and that the 
strictly modem historical method aims at instruction 
rather than at entertainment. 

Such generalizations, however, assuming, as they do, 
that the entire trend of human thought has fundamen- 
tally changed within historical times, are sure to be 
faulty. Quite possibly it may be true to say that the 
earliest historians tended as a, class to write entertaining 
narratives rather than philosophical histories; and to 
say, on the other hand, that nineteenth-century histo- 
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rians as a class reversed the order of motives; but it must 
not be forgotten that our judgment here is based upon 
a mere fragment of the entire output of ancient his- 
torians. 

We have already noticed that the names of some hun- 
dreds of Greek writers have been preserved to us solely 
through an anthological collection or two; and, speaking 
of the historical works, it must be remembered that a 
vast number of these have perished altogether. Whole 
companies of historians are known to us only by name, 
and there is every reason to suppose that considerable 
other companies that once existed and wrote works of 
greater or lesser importance have not left us even this 
memento. The scattered fragments of Greek historical 
works that have come to us, dissociated from any con- 
siderable part of their original context, fill three large 
volumes of the famous Didot collection of Greek classics, 
as edited by K. O. Muller; some hundreds of authors 
being represented. 

We have noted that all the predecessors of Herodotus 
were blotted out, chiefly, perhaps, by the excellence of 
the work of Herodotus himself. Similarly the entire his- 
tories of Alexander the Great, written by his associates 
and contemporaries and his successors of the ensuing 
century, have without exception perished utterly. 

Doubtless the excellence of the work of Arrian, which 
summarized and attempted to harmonize the contents 
of the more important preceding histones of Alexander, 
was responsible for the finai elimination of the latter 
One can hardly refer too often to that intellectual gant- 
let of the Middle Ages, which all classical literature was 
called upon to pass, and from which only here and there 
a work emerged. It is almost pathetic to consider the 
number of works that made their way heroically almost 
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through this gantlet, only to succumb just before achiev- 
ing the goal. 

One knows, for example, that there was a work of 
Theopompvls on later Grecian affairs, in fifty-odd books, 
which was extant in the ninth century, as proved by the 
summary of its contents made then by a monk, but of 
which no single line is in existence today. 

Even the works that have survived in a less fragmen- 
tary condition have not usually been preserved entire in 
any single manuscript, but, as presented to us now, are 
patched together from various fragments found in wide- 
ly separated collections. 

The explanation is that the copying of a manuscript 
of great length was a somewhat heroic task, and that 
hence the copyist would often content himself with ex- 
cerpting a single book from a work which he would 
have reproduced entire but for the labor involved. 

The point of all this in our present connection is that 
we know the historians of antiquity very imperfectly, 
and that hence we are almost sure to misjudge them as 
a class when we attempt generalizations concerning 
them. In the very nature of the case, the histonan who 
told a good story in a pleasing style stood a far better 
chance of being perpetuated, through the efforts of copy- 
ists, than did the philosophical historian, however pro- 
found, who put forward his theories at the expense of 
the narrative proper. 

Making all due allowance for this, however, it can 
hardly be in doubt that the last century and a half has 
seen a remarkable development of the scientific spirit 
m its application to the work of the histonan, and that 
the average histoncal work of the nineteenth and twen- 
tieth centuries is philosophically on a far higher plane 
than the average historical work of antiquity. 




THE FLIGHT OF MEDEA 




IV 

- THALES THE MILESIAN 

H ERODOTUS tells us that once upon a time — which 
time, as the modem computator shows us, was 
about the year 590 b.c. — a war had risen between the 
Lydians and the Medes and continued five years. 

“In these years the Medes often discomfited the 
Lydians and die Lydians often discomfited the Medes 
(and among other things they fought a battle by night) ; 
and yet they still carried on the war with equally bah 
anced fortitude. In the sixth year a battle took place 
in which it happened, when the fight had begun, that 
suddenly the day became night. And this change of the 
day Thales, the Milesian, had foretold to the Ionians, 
laying down as a limit this very year in which the change 
took place. The Lydians, however, and the Medes, when 
they saw that it had become night instead of day, ceased 
from their fighting and were much more eager, both of 
them, that peace should be made between them." 

This memorable incident occurred while Alyattus, 
father of Crcesus, was king of the Lydians. The modem 
astronomer, reckoning backward, estimates this eclipse 
as occurring probably May 25, 585 B.c. The date is mv 
portant as fixing a milestone in the chronology of ancient 
history, but it is doubly memorable because it is the 
first recorded instance of a predicted eclipse. Herodotus, 
who tells the story, was not bom until about ohe hun- 
dred years after the incident occurred, but time had not 
dimmed the fame of the man who had performed the 
necromantic feat of prophecy. 

VIII— 4 A Q 
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Thales the Milesian, thanks in part at least to this 
accomplishment, had been known in life as first on the 
list of the Seven Wise Men of Greece, and had passed 
into history as the father of Greek philosophy. We 
may add that he had even found wider popular fame 
through being named by Hippolytus, and then by Father 
/Esop, as the philosopher who, intent on studying the 
heavens, fell into a well; “whereupon,” says Hippoly- 
tus, “a maid-servant named Thratta laughed at him and 
said, ‘In his search for things in the sky he does not 
see what is at his feet.’ ” 

In the seventh century b.c , when Thales was bom — 
and for a long time thereafter; — the eastern shores of 
the /Tgean Sea were quite as prominently the center of 
Greek influence as was the peninsula of Greece itself. 
Not merely Thales, but his followers and disciples, Anax- 
imander and Anaximenes, were born there. So also was 
Herodotus, the Father of History, not to extend the list. 

There is nothing anomalous, then, in the fact that 
Thales, the father of Greek thought, was bom and 
passed his life on soil that was not geographically a part 
of Greece; but the fact has an important significance of 
another kind. Thanks to his environment, Thales was 
necessarily brought more or less in contact with Oriental 
ideas. There was close commercial contact between the 
land of his nativity and the great Babylonian capital off 
to the east, as also with Egypt. Doubtless this association 
was of influence in shaping the development of Thales's 
mind. Indeed, it was an accepted tradition throughout 
classical times that the Milesian philosopher had traveled 
in Egypt and had there gained at least the rudiments of 
his knowledge of geometry. 

In the fullest sense, then, Thales may be regarded as 
representing a link in the chain of thought connecting 
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the learning of the old Orient with the nascent scholar- 
ship of the new Occident. Occupying this position, it is 
fitting that the personality of Thales should partake 
somewhat of mystery; that the scene may not be shifted 
too suddenly from the vague, impersonal East to the 
individualism of Europe. 

All this, however, must not be taken as casting any 
doubt upon the existence of Thales as a real person Even 
the dates of his life — 640 to ?46 B.c. — may be accepted 
as at least approximately trustworthy; and the specific 
discoveries ascribed to him illustrate equally well the 
stage of development of Greek thought, whether Thales 
himself or one of his immediate disciples were the dis- 
coverer. 

We have already mentioned the feat which was said 
to have given Thales his great reputation. That Thales 
was universally credited with having predicted the fa- 
mous eclipse is beyond question. That he actually did pre- 
dict it in any precise sense of the word is open to doubt. 
At all events, his prediction was not based upon any such 
precise knowledge as that of the modem astronomer. 
There is, indeed, only one way in which he could have 
foretold the eclipse, and that is through knowledge of 
the regular succession of preceding eclipses. But that 
knowledge implies access on the part of some one to 
long senes of records of practical observations of the 
heavens. Such records, as we have seen, existed in Egypt 
and even more notably in Babylonia. That these records 
were the source of the information which established the 
reputation of Thales is an unavoidable inference. 

In other words, the magical prevision of the father of 
Greek thought was but a reflex of Oriental wisdom. 
Nevertheless, it sufficed to establish Thales as the father 
of Greek astronomy. In point of fact, his actual astro- 
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nomical attainments would appear to have been meager 
enough. There is nothing to show that he gained an ink- 
ling of the true character of the solar system. He did 
not even recognize the sphericity of the earth, but held, 
still following the Oriental authorities, that the world 
is a flat disk. Even his famous cosmogonic guess, accord- 
ing to which water is the essence of all things and the 
primordial element out of which the earth was developed, 
is but an elaboration of the Babylonian conception. 

When we turn to the other field of thought with 
which the name of Thales is associated — namely, geom- 
etry — we again find evidence of the Oriental influence. 
The science of geometry, Herodotus assures us, was in- 
vented in Egypt It was there an eminently practical 
science, being applied, as the name literally suggests, to 
the measurement of the earth's surface. Herodotus tells 
us that the Egyptians were obliged to cultivate the 
science because the periodical inundations washed away 
the boundary-lines between their farms. The primitive 
geometer, then, was a surveyor. 

The Egyptian records, as now revealed to us, show 
that the science had not been carried far in the land of 
its birth. The Egyptian geometer was able to measure 
irregular pieces of land only approximately. He never 
fully grasped the idea of the perpendicular as the true 
index of measurement for the triangle, but based his cal- 
culations upon measurements of the actual side of that 
figure. Nevertheless, he had learned to square the circle 
with a close approximation to the truth, and, m general, 
his measurement sufficed for all his practical needs. 

Just how much of the geometrical knowledge which 
added to the fame of Thales was borrowed directly from 
the Egyptians, and how much he actually created we 
cannot be sure. Nor is the question raised in disparage- 
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ment of his genius. Receptivity is the first prerequisite 
to progressive thinking, and that Thales reached out 
after and imbibed portions of Oriental wisdom argues 
in itself for the creative character of his genius. 

Whether borrower or originator, however, Thales is 
credited with the expression of the following geometrical 
truths: 

1. That the circle i! bisected by its diameter 

2 That the angles at the base of an isosceles triangle are 
equal. 

3 That when two straight lines cut each other the vertical 
opposite angles are equal 

4. That the angle in a semicircle is a right angle. 

5. That one side and one acute angle of a right-angled tri- 
angle determine the other sides of the triangle. 

It was by the application of the last of these principles 
that Thales is said to have performed the really notable 
feat of measuring the distance of a ship from the shore, 
his method being precisely the same in principle as that 
by which the guns are sighted on a modem man-of-war. 

Another practical demonstration which Thales was 
credited with making, and to which also his geometrical 
studies led him, was the measurement of any tall object, 
such as a pyramid or building or tree, by means of its 
shadow. The method, tho simple enough, was ingenious. 
It consisted merely in observing the moment of the day 
when a perpendicular stick casts a shadow equal to its 
own length. Obviously the tree or monument would also 
cast a shadow equal to its own height at the same mo- 
ment. It remains then but to measure the length of this 
shadow to determine the height of the object. 

Such feats as this evidence the practicality of the 
genius of Thales. They suggest that Greek science, guid- 
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cd by imagination, was starting on the high-road of 
observation. 

We are told that Thales conceived for the first time 
the geometry of lines, and that this, indeed, constituted 
his real advance upon the Egyptians. We are told also 
that he conceived the eclipse of the sun as a purely nat- 
ural phenomenon, and that herein lay his advance upon 
the Chaldean point of view. But if this be true Thales 
was greatly in advance of his time, for it will be recalled 
that fully two hundred years later the Greeks under 
Nicias before Syracuse were so disconcerted by the ap- 
pearance of an eclipse, which was interpreted as a direct 
omen and warning, that Nicias threw away the last 
opportunity to rescue his army. 

Thucydides, it is true, in recording this fact speaks 
disparagingly of the superstitious bent of the mind of 
Niaas, out Thucydides also was a man far in advance of 
his time. 

All that we know of the psychology of Thales is 
summed up in the famous maxim, ‘'Know thyself,” a 
maxim which, taken in connection with the proven re- 
ceptivity of the philosopher's mind, suggests a marve- 
lously rounded personality 




V 

PYTHAGORAS AND THE ROUND WORLD 

D IOGENES LAERTIUS cells a story about a youth 
. who, clad in a purple toga, entered the arena at 
the Olympian games and asked to compete with the other 
youths in boxing. He was derisively denied admission, 
presumably because he was beyond the legitimate age 
for juvenile contestants. Nothing daunted, the youth 
entered the lists of men, and turned the laugh on his 
critics by coming off victor. 

The youth who performed this feat was named 
Pythagoras. 

He was the same man, if we may credit the story, 
who afterwards migrated to Italy and became the foun- 
der of the famous Crotonian School of Philosophy; the 
man who developed the religion of the Orphic mysteries; 
who conceived the idea of the music of the spheres; who 
promulgated the doctrine of metempsychosis; who first, 
perhaps, of all men clearly conceived the notion that 
this world on which we live is a ball which moves in 
space and which may be habitable on every side. 

A strange development that for a stripling pugilist. 
But we must not forget that in the Greek world athletics 
held a peculiar place. The chief winner of Olympian 
games gave his name to an epoch (the ensuing Olym' 
piad of four years) , and was honored almost before all 
others in the land. 

A sound mind in a sound body was the motto of the 
day. To excel in feats of strength and dexterity was an 

*7 
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accomplishment that even a philosopher need not scorn. 

It will be recalled that ^schylus distinguished him- 
self at the battle of Marathon; that Thucydides, the 
greatest of Greek historians, was a general in the Pelo- 
ponnesian War; that Xenophon, the pupil and biogra- 
pher of Socrates, was chiefly famed for having led the 
Teh Thousand in the memorable campaign of Cyrus the 
Younger; that Plato himself was credited with having 
shown great aptitude in early life as a wrestler. 

If, then, Pythagoras the philosopher was really the 
Pythagoras who won the boxing contest, we may sup- 
pose that in looking back upon this athletic feat from 
the heights of his priesthood— for he came to be almost 
■ deified — he regarded it not as an indiscretion of his 
youth, but as one of the greatest achievements of his life. 
Not unlikely he recalled with pride that he was credited 
with being no less an innovator in athletics than in phil- 
osophy. At all events, tradition credits him With the 
invention of “scientific” boxing. 

Was it he, perhaps, who taught the Greeks to strike 
a rising and swinging blow from the hip, as depicted 
in the famous metopes of the Parthenon? 

If so, the innovation of Pythagoras was as little heed- 
ed in this regard in a subsequent age as was his theory 
bf the motion of the earth; for to strike a swinging blow 
from the hip, rather than from the shoulder, is a trick 
which the pugilist learned anew in our own day. 

But our concern is with another “science” than that 
of the arena. We must follow the purple-robed victor 
" to Italy — if, indeed, we be not over-credulous in accept- 
ing the tradition — and learn of triumphs of a different 
kind that have placed the name of Pythagoras high on 
the list of the fathers of Grecian thought. 



WONDER BOOK OF WORLD'S PROGRESS T9 

To Italy? Yes, to the western limits of the Greek 
wortd. Here it was, beyond the confines of actual Greek 
territory, that Hellenic thought found its second home, 
its first home being, as we have seen, in Asia Minor. 
Pythagoras, indeed, to whom we have just been intro- 
duced, was bom on the island of Samos, which lies near 
the coast of Asia Minor, but he probably migrated at 
an early day to Crotona, in Italy. 

There he lived, taught, and developed his philosophy 
until rather late in life, when, having incurred the dis- 
pleasure of his fellow citizens, he suffered the not un- 
usual penalty of banishment. 

Of the three other great Italic leaders of thought of 
the early period, Xenophanes came rather late in life to 
Elea and founded the famous Eleatic School, of which 
Parmenides became the most distinguished ornament. 
These two were Ionians, and they lived in the sixth 
century before our era. Empedocles, the Sicilian, was 
of Doric ongin. He lived about the middle of the fifth 
century b.c., at a time, therefore, when Athens had 
attained a position of chief glory among the Greek 
states; but there is no evidence that Empedocles ever 
visited that city, tho it was rumored that he returned 
to the Peloponnesus to die. 

The other great Italic philosophers just named, living, 
as we have seen, in the previous century, can scarcely 
have thought of Athens as a center of Greek thought. 
Indeed, the very fact that these men lived in Italy made 
that peninsula, rather than the mother-land of Greece, 
the center Of Hellenic influence. 

But all these men, it must constantly be borne in mind, 
were Greeks by birth and language, fully recognized as 
such m their own time and by posterity. 

Yet the fact that they lived in a land which was at 
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no time a part of the geographical territory of Greece 
must not be forgotten. They, or their ancestors of recent 
generations, had been pioneers among those venturesome 
colonists who reached out into distant portions of the 
world, and made homes for themselves in much the same 
spirit in which colonists from Europe began to populate 
America some two thousand years later. 

In general, colonists from the different parts of Greece 
localized themselves somewhat definitely in their new 
homes; yet there must naturally have been a good deal 
of commingling among the various families of pioneers, 
and, to a certain extent, a mingling also with the earlier 
inhabitants of the country. This racial mingling, com- 
bined with the well-known vitalizing influence of the 
pioneer life, led, we may suppose, to a more rapid and 
more varied development than occurred among the 
home-staying Greeks. In proof of this, witness the re- 
markable schools of philosophy which were thus devel- 
oped at the confines of the Greek world, and which 
were presently to invade and, as it were, take by storm 
the mother country itself. 

As to the personality of these pioneer philosophers 
of the West, our knowledge is for the most part more or 
less traditional. What has been said of Thales may be 
repeated, in the main, regarding Pythagoras, Parmen- 
ides, and Empedocles. That they were real persons is 
not at all in question, but much that is merely traditional 
has come to be associated with their names. 

Pythagoras was the senior, and doubtless his ideas 
may have influenced the others more or less, tho each 
is usually spoken of as the founder of an independent 
school. Much confusion has all along existed, however, 
as to the precise ideas which were to be ascribed to each 
of the leaders. It is freely admitted that fable has woven 
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an impenetrable mesh of contradictions about their per' 
sonalities, and it would be folly to hope that this same 
artificer had been less busy with their beliefs and theories. 

When one reads that Pythagoras advocated an ex- 
clusively vegetable diet, yet that he was the first to train 
athletes on meat diet; that he sacrificed only inanimate 
things, yet that he offered up a hundred oxen in honor 
of his great discovery regarding the sides of a triangle, 
and such like inconsistencies in the same biography, one 
gains a realizing sense of the extent to which diverse 
traditions enter into the story as it has come down to us 

And yet we must reflect that most men change their 
opinions in the course of a long lifetime, and that the 
antagonistic reports may both be true. 

True or false, these fables have an abiding interest, 
since they prove the unique and extraordinary character 
of the personality about which they are woven. “It is 
no ordinary man,” said George Henry Lewes, speaking 
of Pythagoras, “whom fable exalts into the poetic re- 
gion. Whenever you find romantic or miraculous deeds 
attributed, be certain that the hero was great enough to 
maintain the weight of the crown of this fabulous 
glory.” 

We may not doubt, then, that Pythagoras, Parmen' 
ides, and Empedocles, with whose names fable was so 
busy throughout antiquity, were men of extraordinary 
personality. We are here chiefly concerned, however, 
neither with the personality of the man nor yet with the 
precise doctrines which each one of them taught. At best 
we can merely outline, even here not too precisely, the 
doctrines which the Italic philosophers as a whole seem 
to have advocated. 

First and foremost, there is the doctrine that the earth 
is a sphere. So far as we can ascertain, no Egyptian or 
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Babylonian astronomer had ever grasped that wonderful 
conception. 

That the Italic Greeks should have conceived the idea 
was perhaps not so much because they were astronomers 
as because they were practical geographers and geome- 
ters. 

Pythagoras, as we have noted, was bom at Samos, 
and, therefore, made a relatively long sea voyage in 
passing to Italy. Now, as every one knows, the most 
simple and tangible demonstration of the convexity of 
the earth’s surface is furnished by observation of an 
approaching ship at sea. On a clear day a keen eye may 
discern the mast and sails rising gradually above the 
horizon, to be followed in due course by the hull. Simi- 
larly, on approaching the shore, high objects become 
visible before those that he nearer the water. 

It is at least a plausible supposition that Pythagoras 
may have made such observations as these during the 
voyage in question, and that therein may he the germ 
of that wonderful conception of the world as a sphere. 

To what extent further proof, based on the fact that 
the earth's shadow when the moon is eclipsed is always 
convex, may have been known to Pythagoras we cannot 
say. There is no proof that any of the Italic philosophers 
made extensive records of astronomical observations as 
did the Egyptians and Babylonians; but we must con- 
stantly recall that the writings of classical antiquity 
have been almost altogether destroyed. The absence of 
astronomical records is, therefore, no proof that such 
records never existed. 

Pythagoras is reported to have traveled m Egypt, and 
he must there have gained an inkling of astronomical 
methods. Indeed, he speaks of himself specifically, in a 
letter quoted by Diogenes, as one who is accustomed to 
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study astronomy. Yet a later sentence of the letter, which 
asserts that the philosopher is not always occupied about 
speculations of his own fancy, suggesting, as it does, 
the dreamer rather than the observer, gives us probably 
a truer glimpse into the philosopher’s mind. 

There is, indeed, reason to suppose that the doctrine 
of the sphericity of the earth appealed to Pythagoras 
chiefly because it accorded with his conception that the 
sphere is the most perfect solid, just as the circle is the 
most perfect plane surface. 

Be that as it may, the fact remains that we have here, 
•as far as we can trace its origin, the first expression of 
the scientific theory that the earth is round. Had the 
Italic philosophers accomplished nothing more than this, 
their accomplishment would none the less mark an epoch 
in the progress of thought. 

That Pythagoras was an observer of the heavens is 
further evidenced by the statement made by Diogenes, 
on the authority of Parmenides, that Pythagoras was 
the first person who discovered or asserted the identity 
of Hesperus and Lucifer — that is to say, of the morning 
and the evening star. This was really a remarkable dis- 
covery. To have made it argues again for the practicality 
of the mind of Pythagoras. 

His, indeed, would seem to have been a mind in which 
practical common-sense was strangely blended with the 
capacity for wide and imaginative generalization. 

As further evidence of his practicality, it is asserted 
that he was the first person who introduced measures 
and weights among the Greeks, this assertion being made 
on the authority of Aristoxenus. It will be observed that 
he is said to have introduced, not to have invented, 
weights and measures, a statement which suggests a 
knowledge on the part of the Greeks that weights and 
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measures were previously employed in Egypt and Baby* 
Ionia. 

The mind that could conceive the world as a sphere 
and that interested itself in weights and measures was, 
obviously, a mind of the visualizing type. It is charac- 
teristic of this type of mind to be interested in the tan- 
gibilities of geometry. Hence it is not surprizing to be 
told that Pythagoras “carried that science to perfection.” 

The most famous discovery of Pythagoras in this field 
was that the square of the hypotenuse of a right-angled 
triangle is equal to the squares of the other sides of the 
triangle. We have already noted the fable that his enthu- 
siasm over this discovery led him to sacrifice a hecatomb 
Doubtless the story is apocryphal, but doubtless, also, it 
expresses the truth as to his fervid joy. 

No line alleged to have been written by Pythagoras 
has come down to us. We are told that he refrained 
from publishing his doctrines, except by word of mouth. 
“The Lucanians and the Peucetians, and the Messapians 
and the Romans,” we are assured, “flocked around him, 
coming with eagerness to hear his discourses; no fewer 
than six hundred came to him every night; and if any 
one of them had ever been permitted to see the master, 
they wrote of it to their friends as if they had gained 
some great advantage." 

Nevertheless, we are assured that until the time of 
Philolaus no doctrines of Pythagoras were ever pub- 
lished, to which statement it is added that “when the 
three celebrated books were published, Plato wrote to 
have them purchased for him for a hundred minas.” 

But if such books existed, they are lost to the modem 
world, and we are obliged to accept the assertions of 
relatively late waters as to the theories of the great 
Crotonian. 



VI 

TWO PIONEER THINKERS 

T HERE is a whimsical tale about Pythagoras, accord- 
ing to which the philosopher was wont to declare 
that in an earlier state he had visited Hades, and had 
there seen Homer and Hesiod tortured because of the 
absurd things they had said about the gods. Apocryphal 
or otherwise, the tale suggests that Pythagoras was an 
agnostic as regards the current Greek religion of his 
time The same thing is perhaps true of most of the great 
thinkers of this earliest period. But one among them 
was remembered in later times as having had a peculiar 
aversion to the anthropomorphic conceptions of his fel- 
lows. This was Xenophanes, who was bom at Colophon 
probably about the year 580 B.C., and who, after a life 
of wandering, settled finally m Italy and became the 
founder of the so-called Eleatic School 

A few fragments of the philosophical poem in which 
Xenophanes expressed his views have come down to us, 
and these fragments include a tolerably definite avowal 
of his faith. “God is one supreme among gods and men, 
and not like mortals in body or in mind," says Xenoph- 
anes. Again he asserts that “mortals suppose that the 
gods are bom (as they themselves are) , that they wear 
man’s clothing and have human voice and body; but," 
he continues, “if cattle or lions had hands so as to paint 
with their hands and produce works of art as men do, 
they would paint their gods and give them bodies in 
form like their own — horses like horses, cattle like 
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cattle." Elsewhere he says, with great acumen: "There 
has not been a man, nor will there be, who knows dis- 
tinctly what I say about the gods or in regard to all 
things. For even if one chance for the most part to say 
what is true, still he would not know; but every one 
thinks that he knows ” 

In the same spirit Xenophanes speaks of the battles 
of Titans, of giants, and of centaurs as “fictions of for- 
mer ages.” All this tells of the questioning spirit which 
distinguishes the scientific investigator. Precisely whither 
this spirit led him we do not know, but the writers of a 
later time have preserved a tradition regarding a belief 
of Xenophanes that perhaps entitles him to be considered 
the father of geology. Thus Hippolytus records that 
Xenophanes studied the fossils to be found in quarries, 
and drew from their observation remarkable conclusions 
His words are as follows: 

“Xenophanes believes that once the earth was mingled 
with the sea, but in the course of time it became freed 
from moisture; and his proofs are such as these: that 
shells are found in the midst of the land and among the 
mountains, that in the quarries of Syracuse the imprints 
of a fish and of seals had been found, and in Paros the 
imprint of an anchovy at some depth in the stone, and 
in Melite shallow impressions of all sorts of sea products. 
He says that these imprints were made when everything 
long ago was covered with mud, and then the impnnt 
dried in the mud. Further, he says that all men will be 
destroyed when the earth sinks into the sea and becomes 
mud, and that the race will begin anew from the begin- 
ning; and this transformation takes place for all worlds.” 

Here, then, we see this earliest of paleontologists 
studying the fossil-bearing strata of the earth, and draw- 
ing from his observations a marvelously scientific indue- 
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tion. Almost two thousand years later another famous 
citizen of Italy, Leonardo da Vinci, was independently 
to think out similar conclusions from like observations. 
But not until the nineteenth century of our era, some 
twenty-four hundred years after the time of Xenoph- 
anes, was the old Greek's doctrine to be accepted by 
the scientific world. The ideas of Xenophanes were 
known to his contemporaries and, as we see, quoted for 
a few centuries by his successors, then they were ignored 
or quite forgotten; and if any philosopher of an ensuing 
age before the time of Leonardo championed a like 
rational explanation of the fossils, we have no record of 
the fact.- The geological doctrine of Xenophanes, then, 
must be listed among those remarkable Greek anticipa- 
tions of nineteenth-century science which suffered al- 
most total eclipse in the intervening centuries. 

The latest of the important pre-Socratic philosophers 
of the Italic school was Empedocles, who was bom 
about 494 b c. and lived to the age of sixty. These dates 
make Empedocles strictly contemporary with Anax- 
agoras, a fact which we shall do well to bear m mind 
when we come to consider the latter’s philosophy in 
the succeeding chapter. 

Like Pythagoras, Empedocles is an imposing figure. 
Indeed, there is much of similarity between the person- 
alities, as between the doctrines, of the two men. Em- 
pedocles, like Pythagoras, was a physician; like him also 
he was the founder of a cult. As statesman, prophet, 
physicist, physician, reformer, and poet he showed a 
versatility that, coupled with profundity, marks the 
highest genius. In point of versatility we shall perhaps 
hardly find his equal at a later day — unless, indeed, an 
exception be made of Eratosthenes. 

The myths that have grown about the name of Em- 
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pcdocles show that he was a remarkable personality. 
He is said to have been an awe-inspiring figure, clothing 
himself in Oriental splendor and moving among mankind 
as a superior being. Tradition has it that he threw him- 
self into the crater of a volcano that his otherwise un- 
explained disappearance might lead his disciples to be- 
lieve that he had been miraculously translated; but 
tradition goes on to say that one of the brazen slippers 
of the philosopher was thrown up by the volcano, thus 
revealing his subterfuge. Another tradition of far more 
credible aspect asserts that Empedocles retreated from 
Italy, returning to the home of his fathers in Pelopon- 
nesus to die there obscurely. 

It seems odd that the facts regarding the death of so 
great a man, at so comparatively late a period, should be 
obscure; but this, perhaps, is in keeping with the per- 
sonality of the man himself. His disciples would hesitate 
to ascribe a merely natural death to so inspired a prophet 

Empedoctes appears to have been at once an observer 
and a dreamer. He is credited with noting that the pres- 
sure of air will sustain the weight of water in an inverted 
tube; with divining, without the possibility of proof, 
that light has actual motion in space; and with asserting 
that centrifugal motion must keep the heavens from 
falling. He is credited with a great sanitary feat in the 
draining of a marsh, and his knowledge of medicine was 
held to be supernatural. 

Fortunately,, some fragments of the writings of Emped- 
ocles have come' down to us, enabling us to judge at 
first hand as to part of his doctrines; while still more is 
known through the references made to him by Plato, 
Aristotle, and other commentators. Empedocles was a 
poet whose verses stood the test of criticism In this 
regard he is in a like position with Parmenides, but in 
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neither case are the preserved fragments sufficient to 
enable us fully to estimate their author's scientific at- 
tainments. Philosophical writings are obscure enough at 
the best, jind they perforce become doubly so when ex- 
pressed in verse. Yet there are certain passages of Em- 
pedocles that are unequivocal and full of interest. 

Perhaps the most important conception which the 
works of Empedocles reveal to us is the denial of an- 
thropomorphism as applied to deity. We have seen how 
early the anthropomorphic conception was developed 
and how closely it was all along clung to; to shake the 
mind free from it then was a remarkable feat, in accom- 
plishing which Empedocles took a long step in the direc- 
tion of rationalism. His conception is paralleled by that 
of another physician, Alcmason, of Proton, who con- 
tended that man’s ideas of the gods amounted to mere 
suppositions at the very most. A rationalistic or skeptical 
tendency has been the accompaniment of medical train- 
ing in all ages. 

The words in which Empedocles expresses his con- 
ception of deity have been preserved and are well worth 
quoting: "It is not possible,” he says, “to draw near 
(to God) even with the eyes or to take hold of him with 
our hands, which in truth is the best highway of persua- 
sion in the mind of man; for he has no human head 
fitted to a body, nor do two shoots branch out from the 
trunk, nor has he feet, nor swift legs, nor hairy parts, 
but he is sacred and ineffable mind alone, darting 
through the whole world with swift thoughts.” 

Considering for a moment the more tangible accom- 
plishments of Empedocles, we find it alleged that one 
of his "miracles” consisted of the preservation of a dead 
body without putrefaction for some weeks after death. 
We may assume from this that he had gained in some 
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way a knowledge of embalming. As he was notoriously 
fond of experiment, and as the body in question (assum- 
ing for the moment the authenticity of the legend) must 
have been preserved without disfigurement, it is con- 
ceivable even that he had hit upon the idea of injecting 
the arteries. 

This, of course, is pure conjecture; yet it finds a certain 
warrant, both in the fact that the words of Pythagoras 
lead us to believe that the arteries were known and stud- 
ied, and in the fact that Empedocles’ own words reveal 
him also as a student of the vascular system. Thus Plu- 
tarch cites Empedocles as believing "that the ruling part 
is not in the head or in the breast, but in the blood; 
wherefore in whatever part of the body the more of this 
is spread in that part men excel." And Empedocles’ own 
words, as preserved by Stobarus, assert “(the heart) 
lies in seas of blood which dart in opposite directions, 
and there most of all intelligence centers for men; for 
blood about the heart is intelhgence in the case of man." 
All this implies a really remarkable appreciation of 
the dependence of vital activities upon the blood. 

This correct physiological conception, however, was 
by no means the most remarkable of the ideas to which 
Empedocles was led by his anatomical studies. His great- 
est accomplishment was to have conceived and clearly 
expressed an idea which the modem evolutionist con- 
notes when he speaks of homologous parts — an idea 
which found a famous modem expositor in Goethe. 
Empedocles expresses the idea in these words: 

“Half, and leaves, and thick feathers of birds, are the 
same thing in origin, and reptile scales too on strong 
limbs. But on hedgehogs sharp-pointed hair bristles on 
their backs." 

That the idea of transmutation of parts, as well as of 
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mere homology, was in mind is evidenced by a very 
remarkable sentence in which Aristotle asserts, “Emped- 
ocles says that finger-nails rise from sinew from hard- 
ening.” Nor is this quite all, for surely we find the germ 
of the Lamarckian conception of evolution through the 
transmission of acquired characters in the assertion that 
“many characteristics appear in animals because it hap- 
pened to be thus in their birth, as that they have such 
a spine because they happen to be descended from one 
that bent itself backward.” Aristotle, in quoting this 
remark, asserts, with the dogmatism which character- 
izes the philosophical commentators of every age, that 
“Empedocles is wrong,” in making this assertion; but 
Lamarck, who lived twenty-three hundred years after 
Empedocles, is famous in the history of the doctrine of 
evolution for elaborating this very idea. 

It is fair to add, however, that the dreamings of 
Empedocles regarding the origin of living organisms led 
him to some conceptions that were much less luminous. 
On occasion, Empedocles the poet got the better of Em- 
pedocles the scientist, and we are presented with a con- 
ception of creation as grotesque as that which delighted 
the readers of Paradise Lost at a later day. Empedocles 
assures us that “many heads grew up without necks, and 
arms were wandering about, necks bereft of shoulders, 
and eyes roamed about alone with no foreheads.” This 
chaotic condition, so the poet dreamed, led to the union 
of many incongruous parts, producing “creatures with 
double faces, offspring of oxen with human faces, and 
children of men with oxen heads ” But out of" this chaos 
came, finally, we are led to infer, a harmonious aggre- 
gation of parts, producing ultimately the perfected or- 
ganisms that we see. 

This is poetry rather than science, yet such imagin- 
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ings could come only to one who was groping toward 
what we modems should term an evolutionary concep- 
tion of the origins of organic life; and however grotesque 
some of these expressions may appear, it must be ad- 
mitted that the morphological ideas of Empedocles, as 
above quoted, give the Sicilian philosopher a secure place 
among the anticipators of the modem evolutionist. 



STATUE OF WRESTLERS 


m 
















VII 

ANAXAGORAS THE GREAT 


"V\ TE have traveled rather far in our study of Greek 
VV thought and yet we have not until now come to 
Greece itself. And even now, the men whose names we 
are to consider were, for the most part, bom m outly- 
ing portions of the empire; they differed from the others 
we have considered only in the fact that they were 
drawn presently to the capital. 

The change is due to a most interesting sequence of 
historical events. In the day when Thales and his im- 
mediate successors taught in Miletus, when the great 
men of the Italic school were in their pnme, there was 
no single undisputed center of Greek influence. The 
Greeks were a disorganized company of petty nations, 
welded together chiefly by unity of speech; but now, 
early in the fifth century B.c., occurred that famous at- 
tack upon the Western world by the Persians under 
Darius and his son and successor Xerxes. A few months 
of battling determined the fate of the Western world 
The Orientals were hurled back; the glorious memories 
of Marathon, Salamis, and Plataea stimulated the patriot- 
ism and enthusiasm of all children of the Greek race. 
The Greeks, for the first time, occupied the center of 
the historical stage; for the brief interval of about half 
a century the different Grecian principalities lived to- 
gether in relative harmony. 

One city was recognized as the metropolis of the 
loosely bound empire; one city became the home of cul- 
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ture and the Mecca toward which all eyes turned; that 
city, of course, was Athens. For a brief time all roads 
led to Athens, as, at a later date, they all led to Rome. 

The waterways which alone bound the widely scat- 
tered parts of Hellas into a united whole led out from 
Athens and back to Athens, as the spokes of a wheel to 
its hub. Athens was the commercial center, and, largely 
for that reason, it became the center of culture and in- 
tellectual influence also The wise men from the colonies 
visited the metropolis, and the wise Athenians went out 
to the colonies 'XTioever aspired to become a leader in 
politics, m art, in literature, or in philosophy, made his 
way to the capital, and so, with almost bewildering sud- 
denness, there blossomed the civilization of the age of 
Pericles; the civilization which produced /Eschylus, 
Sophocles, Eunpides, Herodotus, and Thucydides; the 
civilization which made possible the building of the 
Parthenon. 

Sometime during the early part of this golden age 
there came to Athens a middle-aged man from Cla- 
zomenae, who, from our present standpoint, was a more 
interesting personality than perhaps any other in the 
great galaxy of remarkable men assembled there. The 
name of this newcomer was Anaxagoras. It was said 
in aftertime— we know not with what degree of truth — 
that he had been a pupil of Anaximenes If so, he was 
a pupil who departed far from the teachings of his 
master. What we know for certain is that Anaxag- 
oras was a truly original thinker, and that he became a 
close friend — in a sense the teacher — of Pericles and of 
Euripides. 

Just how long he remained at Athens is not certain: 
but the time came when he had made himself in some 
way objectionable to the Athenian populace through 
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his teachings Filled with the spint of the investigator, 
he could not accept the current conceptions as to the 
gods. He was a skeptic, an innovator. Such men are 
never welcome, they are the chief factors in the prog- 
ress of thought, but they must look always to posterity 
for recognition of their worth; from their contempo- 
raries they receive, -not thanks, but persecution. Some- 
times this persecution takes one form, sometimes an- 
other, to the credit of the Greeks be it said, that with 
them it usually led to nothing more severe than banish- 
ment In the case of Anaxagoras, it is alleged that the 
sentence pronounced was death, but that, thanks to the 
influence of Pencles, this sentence was commuted to 
banishment In any event, the aged philosopher was 
sent away from the city of his adoption He retired to 
Lampsacus 

”It is not I that have lost the Athenians,” he said, “jt 
is the Athenians that have lost me ” 

The exact position which Anaxagoras had among his 
contemporaries, and his exact place in the development 
of philosophy, have always been somewhat in dispute. 
It is not known, of a certainty, that he even held an 
open school at Athens. 'Ritter thinks it doubtful that 
he did It was his fate to be misunderstood, or under- 
estimated, by Anstotle; that in itself would have suf- 
ficed greatly to dim his fame — might, indeed, have led 
to his almost entire neglect had he not been a truly 
remarkable thinker. 

We are told that he wrote Only a single book It was 
said even (by Diogenes) that lie was the first man that 
ever wrote a work in prose. The latter statement would 
not bear too close an examination, yet it is true that 
no extensive prose compositions of an earlier day than 
ihis have been preserved, tho numerous others are 
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known by their fragments Herodotus, “the father of 
prose,” .was a slightly younger contemporary of the 
Clazomensean philosopher; not unlikely the two men 
may have met at Athens. 

Notwithstanding the loss of the greater part of the 
writings of Anaxagoras, however, a tolerably precise 
account of his scientific doctrines is accessible. Diogenes 
Laertius expresses some of them in very clear and 
precise terms. Following Diogenes, we find some remark- 
able scientific opinions ascribed to Anaxagoras 

“He asserted,” we are told, “that the sun was a mass 
of burning iron, greater than Peloponnesus, and that the 
moon contained houses and also hills and ravines.” In 
corroboration of this, Plato represents him as having 
conjectured the right explanation of the moon's light, 
and of the solar and lunar eclipses He had other astro- 
nomical theories that were more fanciful; thus “he said 
that the stars originally moved about in irregular con- 
fusion, so that at first the pole-star, which is continually 
visible, always appeared in the zenith, but that after- 
wards it acquired a certain declination, and that the 
Milky Way was a reflection of the light of the sun when 
the 6tars did not appear. The comets he considered to 
be a concourse of planets emitting rays, and the shoot- 
ing-stars he thought were sparks, as it were, leaping 
from the firmament ” 

Much of this is far enough from the truth, as we now 
know it, yet all of it shows an earnest endeavor to ex- 
plain the observed phenomena of the heavens on rational 
principles To have predicated the sun as a great molten 
mass of iron was indeed a wonderful anticipation of 
the results of the modem spectroscope. Nor can it be 
said that this hypothesis of Anaxagoras was a purely 
visionary guess. It was in all probability a scientific de- 
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duction from the observed character of meteoric stones. 
The fact that something which falls from heaven as a 
blazing light turns out to be an iron-like mass may 
very well have suggested to the most rational of thinkers 
that the great blazing light called the sun has the same 
composition. This idea grasped, it was a not unnatural 
extension to conceive the other heavenly bodies as hav- 
ing the same composition 

This led to a truly startling thought. Since the 
heavenly bodies are of the same composition as the 
earth, and since they are observed to be whirling about 
the earth in space, may we not suppose that they were 
once a part of the earth itself, and that they have been 
thrown off by the force of a whirling motion? 

Such was the conclusion which Anaxagoras reached, 
such his explanation of the origin of the heavenly 
bodies It was a marvelous guess Deduct from it all 
that recent science has shown to be untrue; bear in 
mind that the stars are suns, compared with which the 
earth is a mere speck of dust, recall that the sun is 
parent, not daughter, of the earth, and despite all these 
deductions, the cosmogonic guess of Anaxagoras remains, 
as it seems to me, one of the most marvelous feats of 
human intelligence. It was the first explanation of the 
cosmic bodies that could be called, in any sense, an 
anticipation of what the science of our own day accepts 
as a true explanation of cosmic origins 

There is one other astronomical speculation for which 
the Clazomensean philosopher has received full credit 
It is generally admitted that it was he who first found 
out the explanation of the phases of the moon, a knowl- 
edge that that body shines only by reflected light, and 
that its visible forms, waxing and waning month by 
month from crescent to disk and from disk to crescent, 
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more remarkable insight than this would imply was 
shown by Anaxagoras when he asserted that a certain 
amount of air is contained in water, and that fishes 
breathe this air. The passage of Aristotle in which this 
opinion is ascribed to Anaxagoras is of sufficient inter- 
est to be quoted at length : 

“Democritus of Abdera,” says Aristotle, “and some 
others that have spoken concerning respiration, have 
determined nothing concerning other animals, but seem 
to have supposed that all animals respire. But Anax- 
agoras and Diogenes (Apolloniates), who say that all 
animals respire, have also endeavored to explain how 
fishes, and all those animals that have a hard, rough 
shell, such as oysters, mussels, etc., respire. And Anax- 
agoras, indeed, says that fishes, when they emit water 
through their gills, attract air from the mouth to the 
vacuum in the viscera from the water which surrounds 
the mouth; as if air was inherent in the water ” 

It should be recalled that of the three philosophers 
thus mentioned as contending that all animals respire, 
Anaxagoras was the elder; he, therefore, was presum- 
ably the originator of the idea It will be observed, too, 
that Anaxagoras alone is held responsible for the idea 
that fishes respire air through their gills, “attracting” it 
from the water. This certainly was one of the shrewdest 
physiological guesses of any age, if it be regarded as a 
mere guess. With greater justice we mighf refer to it 
as a profound deduction from the principle of the uni- 
formity of nature 

In making such a deduction, Anaxagoras was far in 
advance of his time as illustrated by the fact that Aris- 
totle makes the citation just quoted merely to add that 
“such things are impossible,” and to refute these “im- 
possible” ideas by means of metaphysical reasonings 
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that seemed demonstrative not merely to himself, hut 
to many generations of his followers 

We are told that Anaxagoras alleged that all animals 
were originally generated out of moisture, heat, and 
earth particles. Just what opinion he held concerning 
man's development we are not informed. Yet there is 
one of his phrases which suggests — without, perhaps, 
quite proving — that he was an evolutionist. This phrase 
asserts, with insight that is fairly startling, that man is 
the most intelligent of animals because he has hands 
The man who could make that assertion must, it would 
seem, have had in mind the idea of the development 
of intelligence through the use of hands— an idea the 
full force of which was not evident to subsequent 
generations of thinkers until the time of Darwin. 

All in all, then, the work of Anaxagoras must stand 
as that of perhaps the most far'seetng scientific im- 
agination of pre-Socratic antiquity!. 
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VIII 

GREEK MEDICINE 

M EDICINE among the early Greeks, before the 
time of Hippocrates, was a crude mixture of 
religion, necromancy, and mysticism Temples were 
erected to the god of medicine, /Esculapius, and sick 
persons made their way, or were earned, to these 
temples, where they sought to gain the favor of the god 
by suitable offerings, and learn the way to regain their 
health through remedies or methods revealed to them m 
dreams by the god. When the patient had been thus 
cured, he placed a tablet in the temple desenbing his 
sickness, and telling by what method the god had cured 
him He again made suitable offenngs at the temple, 
which were sometimes in the form of gold or silver 
representations of the diseased organ — a gold or silver 
model of a heart, hand, foot, etc 

Even the very early Greeks had learned something of 
anatomy. The daily contact with wounds and broken 
bones must of necessity lead to a crude understanding 
of anatomy in general. The first Greek anatomist, how- 
ever, who is recognized as such, is said to have been 
Alcmaeon He is said to have made extensive dissec- 
tions of the lower animals, and to have described many 
hitherto unknown structures, such as the optic nerve 
and the Eustachian canal — the small tube leading into 
the throat from the ear He is credited with many unique 
explanations of natural phenomena, such as, for 
example, the explanation that “hearing is produced by 
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the hollow bone behind the ear; for all hollow things 
are sonorous.” He was a rationalist, and he taught that 
the brain is the organ of mind. The sources of our in- 
formation about his work, however, are unreliable. 

Democedes, who lived in the sixth century B.C., is 
the first physician of whom we have any trustworthy 
history. We learn from Herodotus that he came from 
Croton to Aigina, where, in recognition of his skill, he 
was appointed medical officer of the city. From /Egina 
he was called to Athens at an increased salary, and 
later was in charge of medical affairs m several other 
Greek cities. He was finally called to Samos by the ty- 
rant Polycrates, who reigned there from about 536 to 
522 B c. But on the death of Polycrates, who was mur- 
dered by the Persians, Democedes became a slave. His 
fame as a physician, however, had reached the ears of 
the Persian monarch, and shortly after his capture he 
was permitted to show his skill upon King Danus him- 
self The Persian monarch was suffering from a sprained 
ankle, which his Egyptian surgeons had been unable to 
cure Democedes not only cured the injured member 
but used his influence in saving the lives of his Egyptian 
nvals, who had been condemned to death by the king. 

At another time he showed his skill by cunng the 
queen, who was suffering from a chronic abscess of long 
standing. This so pleased the monarch that he offered 
him as a reward anything he might desire, except his 
liberty. But the costly gifts of Danus did not satisfy 
him so long as he remained a slave; and determined to 
secure his freedom at any cost, he volunteered to lead 
some Persian spies into his native country, promising to 
use his influence in converting some of the leading men 
of his nation to the Persian cause. Laden with the wealth 
that had been heaped upon him by Danus, he set forth 
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upon his mission, but upon reaching his native city of 
Croton he threw off his mask, renounced his Persian 
mission, and became once more a free Greek 

While the story of Democedes throws little light 
upon the medical practises of the time, it shows that 
paid city medical officers existed in Greece as early as 
the fifth and sixth centuries b c. Even then there were 
different “schools” of medicine, whose disciples dis- 
agreed radically in their methods of treating diseases; 
and there were also specialists in certain diseases, quacks, 
and charlatans Some physicians depended entirely upon 
external lotions for healing all disorders; others were 
“hydrotherapeutists” or “bath-physicians;” while there 
were a host of physicians who administered a great 
variety of herbs and drugs. There were also magicians 
who pretended to heal by sorcery, and great numbers 
of bone-setters, oculists, and dentists. 

Many of the wealthy physicians had hospitals, or 
clinics, where patients were operated upon and treated 
They were not hospitals in our modem understanding 
of the term, but were more like dispensanes, where 
patients were treated temporarily, but were not allowed 
to remain for any length of time Certain communities 
established and supported these dispensanes for the care 
of the poor 

But anything approaching a rational system of 
medicine was not established until Hippocrates of Cos, 
the “father of medicine,” came upon the scene In an 
age that produced Phidias, Lysias, Herodotus, Sophocles, 
and Pencles, it seems but natural that the medical art 
should find an exponent who would rise above super- 
stitious dogmas and lay the foundation for a medical 
science. His rejection of the supernatural alone stamps 
the greatness of his genius. But, besides this, he intro- 
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duced more detailed observation of diseases, and demon- 
strated the importance that attaches to prognosis. 

Hippocrates was bom at Cos about 460 B.C., but 
spent most of his life at Larissa, in Thessaly. He was 
educated as a physician by his father, and traveled ex- 
tensively as an itinerant practitioner for several years. 
His travels in different climates and among many dif- 
ferent people undoubtedly tended to sharpen his keen 
sense of observation He was a practical physician as 
well as a theorist, and, withal, a clear and concise wnter. 
“Life is short,’’ he says, “opportunity fleeting, judg- 
ment difficult, treatment easy, but treatment after 
thought is proper and profitable.” 

His knowledge of anatomy was necessarily very im- 
perfect, and was gained largely from his predecessors, 
to whom he gave full credit. Dissections of the human 
body were forbidden him, and he was obliged to confine 
his experimental researches to operations on the lower 
animals. His knowledge of the structure and arrange- 
ment of the bones, however, was fairly accurate, but the 
anatomy of the softer tissues, as he conceived it, was a 
queer jumbling together of blood-vessels, muscles, and 
tendons. He does refer to “nerves,” to be sure, but ap- 
parently the structures referred to are the tendons and 
ligaments, rather than the nerves themselves 

He was better acquainted with the principal organs 
in the cavities of the body, and knew, for example, that 
the heart is divided into four cavities, two of which he 
supposed to contain blood, and the other two air. 

His most revolutionary step was his divorcing of the 
supernatural from the natural, and establishing the fact 
that disease is due to natural causes and should be 
treated accordingly. The establishment of such a theory 
was naturally followed by close observation of the course 
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of diseases and the effects of treatment To facilitate this, 
he introduced the custom of writing down his observa- 
tions as he made them — the “clinical history” of the 
case Such clinical records are in use all over the world 
today, and their importance is so obvious that it seems 
strange they should have fallen into disuse shortly after 
the time of Hippocrates, not to come into vogue again 
until almost two thousand years later. 

Altho Hippocratic medicine rested on the belief in 
natural causes, nevertheless, dogma and theory held an 
important place. The humoral theory of disease was 
an all-important one, and so fully was this theory ac- 
cepted that it influenced the science of medicine all 
through succeeding centuries. 

According to mis celebrated theory there are four 
humors in the body — blood, phlegm, yellow bile, and 
black bile When these humors are mixed in exact pro- 
portions they constitute health; but any deviations from 
these proportions produce disease. 

In treating diseases the aim of the physician was to 
discover which of these humors were out of proportion 
and to restore them to their natural equilibrium. It was 
the methods employed in this restitution, rather than a 
disagreement about the humors themselves, that resulted 
in the various "schools” of medicine. 

In many ways the surgery of Hippocrates showed a 
better understanding of the structure of the organs than 
of their functions. Some of the surgical procedures as 
described by him are followed, with slight modifications, 
today. Many of his methods were entirely lost sight of 
until modem times, and one, the treatment of dislocation 
of the outer end of the collar-bone, was not revived 
until some time in the eighteenth century. 

Hippocrates, it seems, like modem physicians, sortie- 
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times suffered from the ingratitude of his patients “The 
physician visits a patient suffering from fever or a 
wound, and prescribes for him," he says, “on the next 
day, if the patient feels worse the blame is laid upon 
the physician; if, on the other hand, he feels better 
nature is extolled, and the physician reaps no praise.” 
The essence of this has been repeated in rime and prose 
by writers in every age and country, but the “father 
of medicine” cautions physicians against allowing it to 
influence their attitude toward their profession 
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IX 

THE VERSATILE ARISTOTLE 

D OUBTLESS it ha« been noticed that our earlier 
thinkers were as far removed as possible from the 
limitations of speciabsm. In point of fact, in this early 
day, knowledge had not been classified as it came to 
be, later The philosopher was, as his name implied, a 
lover of knowledge, and he did not find it beyond the 
reach of his capacity to apply himself to all departments 
of the field of human investigation 

It is nothing strange to discover that Anaximander 
and the Pythagoreans and Anaxagoras have propounded 
theories regarding the structure of the cosmos, the origin 
and development of animals and man, and the nature 
of matter itself 

Nowadays, so enormously involved has become the 
mass of mere facts regarding each of these departments 
of knowledge that no one man' has the temerity to at- 
tempt to master them all But it was different in those 
days of beginnings Then the methods of observation 
were still crude, and it was quite the custom for a thinker 
of forceful personality to find an eager following among 
disciples who never thought of putting his theories to 
the test of experiment 

The great lesson that true science in the last resort 
depends upon observation and measurement, upon com- 
pass and balance, had not yet been learned, tho here 
and there a thinker like Anaxagoras had gained an 
inkling of it 
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For the moment, indeed, there in Attica, which was 
now, thanks to that outburst of Periclean culture, the 
center of the world’s civilisation, the trend of thought 
was to take quite another direction. The very year 
which saw the birth of Democritus at Abdera, and of 
Hippocrates, marked a'lso the birth, at Athens, of am 
other remarkable man, whose influence it would scarce' 
ly be possible to overestimate. 

This man was Socrates. 

The main facts of his history are familiar to every 
one. It will be recalled that Socrates spent his entire 
life in Athens, mingling everywhere with the popu- 
lace; haranguing, so the tradition goes, every one who 
would listen; inculcating moral lessons, and finally in- 
curring the disapprobation of at least a voting ma- 
jority of his fellow-citizens. He gathered about him a 
company of remarkable men with Plato at their head, 
but this could not save him from the disapprobation 
of the multitudes, at whose hands he suffered .death, 
legally administered after a public trial 

For the historian of metaphysics, Socrates marks an 
epoch, but for the historian of science he is a much less 
consequential figure. 

Similarly regarding Plato, the aristocratic Athenian 
who sat at the feet of Socrates, and through whose 
"writings the teachings of the master found widest cur- 
rency. Some students of philosophy find in Plato “the 
‘greatest thinker and writer of all time.” The student 
of science must recognize in him a thinker whose point 
of view was essentially non-scientific; one who tended 
always to reason from the general to the particular 
rather than from the particular to the general. 

Plato's writings covered almost the entire field of 
thought, and his ideas were presented with such liter- 
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ary charm that successive generations of readers turned 
to them with unflagging interest, and gave them wide 
currency through copies that finally preserved them to 
our own time. 

Thus we are not obliged in his case, as we are in the 
case of every other Greek philosopher, to estimate his 
teachings largely from hearsay evidence. Plato himself 
speaks to us directly. 

It is true, the literary form which he always adopted, 
namely, the dialog, does not give quite the same certainty 
as to when he is expressing his own opinions that a more 
direct narrative would have given; yet, m the main, 
there is little doubt as to the tenor of his own opinions — 
except, indeed, such doubt as always attaches to the 
philosophical reasoning of the abstract thinker. 

The great ethical teacher had no significant message 
to give the world regarding the physical sciences. He 
apparently had no sharply defined opinions as to the 
mechanism of the universe; no clear conception as to the 
origin or development of organic beings; no tangible 
ideas as to the problems of physics; no favorite dreams 
as to the nature of matter. Virtually his back was turned 
on this entire field of thought. He was under the sway 
of those innate ideas which, as we have urged, were 
among the earliest inductions of science. 

But he never for a moment suspected such an origin 
for these ideas He supposed his conceptions of being, 
his standards of ethics, to he back of all experience; for 
him they were the most fundamental and most depend- 
able of facts. 

He criticised Anaxagoras for having tended to deduce 
general laws from observation. 

As we modems see it, such criticism is the highest 
possible praise It is a criticism that marks the distmc- 
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tion between the scientist who is also a philosopher and 
the philosopher who has but a vague notion of physical 
science. 

Plato seemed, indeed, to realize the value of scientific 
investigation; he referred to the astronomical studies of 
the Egyptians and Chaldeans, and spoke hopefully of 
the results that might accrue were such studies to be 
taken up by that Greek mind which, as he justly con- 
ceived, had the power to vitalize and enrich all that it 
touched. But he told here of what he would have others 
do, not of what he himself thought of doing. His voice 
was prophetic, but it stimulated no worker of his own 
time. 

When we pass to that third great Athenian teacher, 
Aristotle, the case is far different. Here was a man 
whose name was to be received as almost a synonym 
for Greek science for more than a thousand years after 
his death All through the Middle Ages his writings 
were to be accepted as virtually the last word regarding 
the problems of nature. His followers actually preferred 
his mandate to the testimony of their own senses. 

It is perhaps not too much to say that the name of 
Aristotle stands, even in our own time, as vaguely 
representative in the popular mind of all that was high- 
est and best in the science of antiquity. Yet perhaps it 
would not be going too far to assert that something 
like a reversal of this judgment would be nearer the 
truth Aristotle did, indeed, bring together a great mass 
of facts regarding animals in his work on natural his- 
tory, which, being preserved, has been deemed to entitle 
its author to be called the “father of zoology.” But there 
is no reason to suppose that any considerable portion 
of this work contained matter that was novel, or 
recorded observations that were original with Aristotle: 
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and the classifications there outlined are at best but a 
vague foreshadowing of the elaboration of the science. 

Such as it is, however, the natural history stands to 
the credit of the Stagirite. 

He must be credited, too, with a clear enunciation of 
one most important scientific doctrine — namely, the 
doctrine of the spherical figure of the earth. We have 
already seen that this theory originated with the 
Pythagorean philosophers out in Italy. We have seen, 
too, that the doctrine had not made its way in Attica 
in the time of Anaxagoras. But in the intervening 
century it had gained wide currency, else so essentially 
conservative a thinker as Aristotle would scarcely have 
accepted it. 

He did accept it, however, and gave the doctrine 
clearest and most precise expression. Here are his words: 

“As to the figure of the earth it must necessarily be 
spherical. ... If it were not so, the eclipses of the moon 
would not have such sections as they have. For in the 
configurations in the course of a month the deficient 
part takes all different shapes; it is straight, and con- 
cave, and convex; but in eclipses it always has the line 
of divisions convex; wherefore, since the moon is 
eclipsed in consequence of the interposition of the earth, 
the periphery of the earth must be the cause of this by 
having a spherical form, 

“And again, from the appearance of the stars it is 
clear, not only that the earth is round, but that its size 
is not very large; for when we make a small removal 
to the south or the north, the circle of the horizon be- 
comes palpably different, so that the stars overhead 
undergo a great change, and are not the same to those 
that travel in the north and to the south. For some stars 
are seen m Egypt or at Cyprus, but are not seen in the 
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countries to the north of these; and the stars that in 
the north are visible while they make a complete cir- 
cuit, there undergo a setting. 

“So that from this it is manifest, not only that the 
form of the earth is round, but also that it is a part of a 
not very large sphere; for otherwise the difference would 
not be so obvious to persons making so small a change 
of place. 

“Wherefore we may judge that those persons who 
connect the region in the neighborhood of the pillars of 
Hercules with that toward India, and who assert that 
in this way the gea is one, do not assert things very im- 
probable. They confirm this conjecture moreover by the 
elephants, which are said to be of the same species to- 
ward each extreme; as if this circumstance was a con- 
sequence of the conjunction of the extremes. 

“The mathematicians who try to calculate the 
measure of the circumference, make it amount to four 
hundred thousand stadia; whence we collect that the 
earth is not only spherical, but is not large compared 
with the magnitude of the other stars." 

But in giving full meed of praise to Aristotle for the 
promulgation of this doctrine of the sphericity of the 
earth, it must unfortunately be added that the con- 
servative philosopher paused without taking one other 
important step. He could not accept, but, on the con- 
t trary, he expressly repudiated, the doctrine of the earth’s 
motion. This idea also was a part of the Pythagorean 
doctrine. It has even been contended by some critics 
that it was the adverse conviction of the Peripatetic 
philosopher which, more than any other single influence, 
tended to retard the progress of the true doctrine re- 
garding the mechanism of the heavens. 

Aristotle accepted the sphericity of the earth, and that 
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doctrine became a commonplace of scientific knowledge, 
and so continued throughout classical antiquity. 

But Aristotle rejected the doctnne of the earth's mo- 
tion, and that doctrine, tho promulgated actively by a 
few contemporaries and immediate successors of the 
Stagirite, was then doomed to sink out of view for more 
than a thousand years. 

If it, be a correct assumption that the influence of 
Aristotle was in large measure responsible for this result, 
then we shall perhaps not be far astray in assuming that 
the great founder of the Peripatetic school was, on the 
whole, more instrumental in retarding astronomical 
science than any other one man that ever lived. 

The field of science in which Aristotle was preemi- 
nently a pathfinder is zoology. His writings on natural 
history have largely been preserved, and they constitute 
by far the most important contribution to the subject 
that has come down to us from antiquity. They show 
us that Aristotle had gained possession of the widest 
range of facts regarding the animal kingdom, and, what 
is far more important, had attempted to classify these 
facts 

In so doing he became the founder of systematic 
zoology. 

Aristotle's classification of the animal kingdom was 
known and studied throughout the Middle Ages, and, 
in fact, remained in vogue until superseded by that of 
Cuvier in the nineteenth century. It is not to be sup- 
posed that all the terms of Aristotle’s classification 
originated with him. Some of the divisions are too patent 
to have escaped the observation of his predecessors. 
Thus, for example, the distinction between birds and 
fishes as separate classes of animals is so obvious that 
it must appeal to a child or to a savage. 




SPRING FESTIVAL AT ATHENS — DIOGENES 
AND ALEXANDER 



WONDER BOOK OF WORLD'S PROGRESS 113 


But the efforts of Aristotle extended to les3 patent 
generalizations. At the very outset, his grand division 
of the animal kingdom into blood-bearing and bloodless 
animals implies a very broad and philosophical concep- 
tion of the entire animal kingdom. The modem physi- 
ologist does not accept the classification, inasmuch as it 
is now known that colorless fluids perform the functions 
of blood for all the lower organisms. 

But the fact remains that Aristotle’s grand divisions 
correspond to the grand divisions of the Lamarckian 
system — vertebrates and invertebrates — which every one 
now accepts. 

Aristotle, as we have said, based his classification upon 
observation of the blood; Lamarck was guided by a study 
of the skeleton. The fact that such diverse points of view 
could direct the observer toward the same result gives, 
inferentially, a suggestive lesson m what the modem 
physiologist calls the homologies of parts of the 
organism. 

Aristotle divides his so-called blood-bearing animals 
into five classes: (1) Four-footed animals that bring 
forth their young alive; (2) birds; (3) egg-laying four- 
footed animals (including what modem naturalists call 
reptiles and amphibians); (4) whales and their allies; 
(?) fishes. 

This classification, it will be observed, is not so very 
far afield from the modem divisions into mammals, 
birds, reptiles, amphibians, and fishes. 

That Aristotle should have recognized the funda- 
mental distinction between fishes and the fish-hke whales, 
dolphins, and porpoises proves the far from superficial 
character of his studies. 

Aristotle knew that these animals breathe by means 
of lungs and that they produce living young He 
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recognized, therefore, their affinity with his first class 
of animals, even if he did not, like the modem naturalist, 
consider these affinities close enough to justify bringing 
the two types together into a single class. 

The bloodless animals were also divided by Aristotle 
into five classes — namely: (1) Cephalopoda (the octo- 
pus, cuttle-fish, etc.) ; (2) weak-shelled animals (crabs, 
etc.); (3) insects and their allies (including various 
forms, such as spiders and centipedes, which the mod- 
em classifier prefers to place by themselves) ; (4) hard- 
shelled animals (clams, oysters, snails, etc.) ; (5) a con- 
glomerate group of marine forms, including star-fish, 
sea-urchins, and various anomalous forms that were re- 
garded as linking the animal to the vegetable worlds. 

This classification of the lower forms of animal life 
continued in vogue until Cuvier substituted for it his 
famous grouping into articulates, mollusks, and radiates; 
which grouping in turn was in part superseded later in 
the nineteenth century. 

What Aristotle did for the animal kingdom his pubil, 
Theophrastus, did in some measure for the vegetable 
kingdom. 

Theophrastus, however, was much less a classifier 
than his master, and his work on botany, called The 
Natural History of Development, pays comparatively 
slight attention to theoretical questions. It deals largely 
with such practicalities as the making of charcoal, of 
pitch, and of resin, and the effects of various plants on 
the animal organism when taken as foods or as 
medicines. 

It remained, however, throughout antiquity as the 
most important work on its subject, and it entitles 
Theophrastus to be called the “father of botany.” 










X 

STRABO THE GEOGRAPHER 


XT1 7T have seen that the third century B.c was a 
W time when Alexandrian science was at its height. 
The second century produced also in Hipparchus at least 
one investigator of the very first rank; tho, to be sure, 
Hipparchus can be called an Alexandrian only by 
courtesy. 

In the ensuing generations the Greek capital at the 
mouth of the Nile continued to hold its place as the 
center of scientific and philosophical thought. The king- 
dom of the Ptolemies still flourished with at least the 
outward appearance of its old-time glory, and a com- 
pany of grammarians and commentators of no small 
merit could always be found in the service of the famous 
museum and library; but the whole aspect of world- 
history was rapidly changing. Greece, after her brief day 
of political supremacy, was sinking rapidly into desue- 
tude, and the hard-headed Roman in the West was 
making himself master everywhere. 

While Hipparchus of Rhodes was in his prime, 
Connth, the last stronghold of the mainland of Greece, 
had fallen before the prowess of the Roman, and the 
kingdom of the Ptolemies, tho still nominally free, had 
begun to come within the sphere of Roman influence. 

Just what share these political changes had in chang- 
ing the aspect of Greek thought is a question regarding 
which there might be difference of opinion; but there 
can be no question that, for one reason or another, the 
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Alexandrian school as a creative center went into a 
rapid decline at about the time of the Roman rise to 
world power. 

There are some distinguished names, but, as a gen- 
eral rule, the spirit of the times is reminiscent rather 
than creative; the workers tend to collate the researches 
of their predecessors rather than to make new and orig- 
inal researches for themselves. Eratosthenes, the inven- 
tive world-measurer, was succeeded by Strabo, the in- 
dustrious collator of facts; Aristarchus and Hipparchus, 
the originators of new astronomical methods, were suc- 
ceeded by Ptolemy, the perfecter of their methods and 
the systematizer of their knowledge. 

Meanwhile, in the West, Rome never became a true 
culture center. The great genius of the Roman was 
political; the Augustan Age produced a few great his- 
torians and poets, 'but not a single great philosopher or 
creative devotee of science. Cicero, Lucian, Seneca, 
Marcus Aurelius, give us at best a reflection of Greek 
philosophy. Pliny, the one world-famous name in the 
scientific annals of Rome, can lay claim to no higher 
credit than that of a marvelously industrious collector 
of facts — the compiler of an encyclopedia which con- 
tains not one creative touch. 

All in all, then, this epoch of Roman domination is 
anti-climactic. With the culmination of Greek effort in 
the so-called Hellenistic period we have seen ancient 
science at its peak. The Roman period is but a time 
of transition. Yet we cannot quite disregard the efforts 
of such workers as those just named. 

The earliest in point of time is Strabo. This most fa- 
mous of ancient geographers was bom in Amasia, Pon- 
tus, about 63 B.C., and lived to the year 24 A.D., living, 
therefore, in the age of Caesar and Augustus, during 
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which the final transformation in the political position 
of the kingdom of Egypt was effected. 

The name of Strabo in a modified form has become 
popularized through a curious circumstance. The geog- 
rapher, it appears, was afflicted with a peculiar squint 
of the eyes, hence the name strabismus, which the mod- 
ern oculist applies to that particular infirmity. 

Fortunately, the famed geographer has not been 
forced to depend upon hearsay evidence for recognition. 
His comprehensive work on geography has been pre- 
served in its entirety, being one of the few expansive 
classical writings of which this is true. The other writ- 
ings of Strabo, however, including certain histones of 
which reports have come down to us, are entirely lost. 

The geography is in many ways a remarkable book. 
It is not, however, a work in which any important new 
principles are involved. Rather is it typical of its age 
in that it is an elaborate compilation and a cntical re- 
view of the labors of Strabo’s predecessors. Doubtless 
it contains a vast deal of new information as to the 
details of geography — precise areas and distance, ques- 
tions of geographical locations as to latitude and zones, 
and the like. But however important these details may 
have been from a contemporary standpoint, they, of 
course, can have nothing more than historical interest 
to posterity. 

The value of the work is chiefly due to the criticisms 
which Strabo passes upon his fore-runners, and to the 
incidental historical and scientific references with which 
his work abounds. Being written in this closing period 
of ancient progress, and summarizing, as it does, in full 
detail the geographical knowledge of the time, it serves 
as an important guide-mark for the student of the prog- 
ress of scientific thought. 



ROMAN TRADITIONS: HORATIUS KEEPS 
THE BRIDGE 
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"As the size of the earth," he says, “has been demon- 
strated by other writers, we shall here take for granted 
and receive as accurate what they have advanced. We 
shall also assume that the earth is spheroidal, that its 
surface is likewise spheroidal and, above all, that bodies 
have a tendency toward its center, which latter point 
is clear to the perception of the most average under- 
.standing. 

“However, we may show summarily that the earth 
is spheroidal, from the consideration that all things, 
however distant, tend to its center, and that every body 
is attracted toward its center by gravity. 

“This is more distinctly proved from observations of 
the sea and sky, for here the evidence of the senses and 
common observation is alone requisite. 

“The convexity of the sea is a further proof of this 
to those who have sailed, for they cannot perceive lights 
at a distance when placed at the same level as their eyes, 
and if raised on high they at once become perceptible to 
vision tho at the same time farther removed. So when 
the eye is raised it sees what before was utterly imper- 
ceptible Homer speaks of this when he says: 

Lifted up on the vast wave he quickly beheld afar. 

Sailors as they approach their destination behold the 
shore continually raising itself to their view, and ob- 
jects which had at first seemed low begin to lift them- 
selves. 

“Our gnomons, also, are, among other things, evi- 
dence of the revolution of the heavenly bodies, and 
common-sense at once shows us that if the depth of the 
earth were infinite such a revolution could not take 
place.” 
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Elsewhere Strabo criticizes Eratosthenes for having 
entered into a long discussion as- to the form of the 
earth. This matter, Strabo thinks, “should have been 
disposed of in the compass of a few words." Obviously 
this doctrine of the globe's sphericity had, in the course 
of 600 years, become so firmly established among the 
Greek thinkers as to seem almost axiomatic. The West- 
ern world was to make a curious recession from this 
seemingly secure position under stimulus of an Oriental 
misconception. 

As to the size of the globe, Strabo is disposed to ac- 
cept without particular comment the measurements of 
Eratosthenes. He speaks, however, of “more recent 
measurements," referring in particular to that adopted 
by Posidonius, according to which the circumference is 
only about one hundred and eighty thousand stadia. 

Posidonius, we may note in passing, was a contem-, 
porary and friend of Cicero, and hence lived shortly be- 
fore the time of Strabo. His measurement of the earth 
was based on observations of a star which barely rose 
above the southern horizon at Rhodes as compared with 
the height of the same star when observed at Alexandria. 

This measurement of Posidonius, together with the 
even more famous measurement of Eratosthenes, ap- 
pears to have been practically the sole guide as to the 
size of the earth throughout the later periods of an- 
tiquity, and, indeed, until the later Middle Ages. 

As becomes a writer who is primarily geographer and 
historian rather than astronomer, Strabo shows a much 
keener interest m the habitable portions of the globe than 
in the globe as a whole. He assures us that this habitable 
portion of the earth is a great island, “since wherever 
men have approached the termination of the land, the 
sea, which we designate ocean, has been met with, and 
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reason assures us of the similarity of this place which 
our senses have not been tempted to survey.” He points 
out that whereas sailors have not circumnavigated the 
globe, they had not been prevented from doing so by 
any continent; and it seems to him altogether unlikely 
that the Atlantic Ocean is divided into two seas by 
narrow isthmuses so placed as to prevent circumnaviga- 
tion. “How much more probable that it is confluent and 
uninterrupted. This theory," he adds, “goes better with 
the ebb and flow of the ocean. Moreover (and here his 
reasoning becomes more fanciful), the greater the 
amount of moisture surrounding the earth, the easier 
would the heavenly bodies be supplied with vapor from 
thence.” 

Yet he is disposed to believe, following Plato, that the 
tradition “concerning the island of Atlantos might be 
recaved as something more than idle fiction, it having 
been related by Solon, on the authority of the Egyptian 
priests, that this island, almost as large as a continent, 
was formerly m existence altho now it had disappeared ” 

In a word, then, Strabo entertains no doubt what- 
ever that it would be possible to sail around the globe 
from Spain to India. Indeed, so matter-of-fact an in- 
ference was this that the feat of Columbus would have 
seemed less surprizing in the first century of our era 
than it did when actually performed m the fifteenth 
century. The terrors of the great ocean held the manner 
back, rather than any doubt as to where he would arnve 
at the end of the voyage. 

Coupled with the idea that the habitable portion of 
the earth is an island, there was linked a tolerably defi- 
nite notion as to the shape of this island This shape 
Strabo likens to a military cloak. The comparison does 
not seem peculiarly apt when we are told presently 
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that the length of the habitable earth is more than twice 
its breadth. This idea, Strabo assures us, accords with 
the most accurate observations “both ancient and 
modem.” 

These observations seemed to show that it is not pos- 
sible to live in the region close to the equator, and that, 
on the other hand, the cold temperature sharply limits 
the habitability of the globe toward the north. 

All the civilization of antiquity clustered about the 
Mediterranean, or extended off toward the east at about 
the same latitude. Hence geographers came to think of 
the habitable globe as having the somewhat lenticular 
shape which a crude map of these regions suggests The 
constant references of Strabo impress upon us the 
thought that this long, relatively narrow area of the 
earth’s surface is the only one which can be conceived 
of as habitable. 

Strabo had much to tell us concerning zones, which, 
following Posidonius, he believes to have been first de- 
scribed by Parmenides. We may note, however, that 
other traditions assert that both Thales and Pythagoras 
had divided the earth into zones. The number of zones 
accepted by Strabo is five, and he criticizes Polybius 
for making the number six. The five zones accepted by 
Strabo are as follows: the uninhabitable torrid zone ly- 
ing m the region of the equator; a zone on either side 
of this extending to the tropic; and then the temperate 
zones extending in either direction from the tropic 
to the arctic regions. There seems to have been a good 
deal of dispute among the scholars of the time as to the 
exact arrangement of these zones, but the general idea 
that the north-temperate zone is the part of the earth 
with which the geographer deals seemed clearly estab- 
lished. That the south-temperate zone would also pre- 
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sent a habitable area is an idea that is sometimes sug' 
gested, tho seldom or never distinctly expressed. 

In leaving the great geographer we may emphasize 
his point of view and that of his contemporaries by quot- 
ing three fundamental principles which he reiterates as 
being among the “facts established by natural philoso- 
phers " He tells us that “ (1) The earth and heavens are 
spheroidal (2) The tendency of all bodies having weight 
is toward a center. (3) Further, the earth being spheroid- 
al and having the same center as the heavens, is mo- 
tionless, as well as the axis that passes through both it 
and the heavens. The heavens turn round both the earth 
and its axis, from east to west. The fixed stars turn 
round with it at the same rate as the whole. These 
fixed stars follow m their course parallel circles, the 
principal of which are the equator, two tropics, and the 
arctic circles; while the planets, the sun, and the moon 
describe certain circles comprehended within the zodiac.” 

Here, then, is a curious mingling of truth and error. 
The Pythagorean doctrine that the earth is round had 
become a commonplace, but it would appear that the 
theory of Aristarchus, according to which the earth is 
in motion, had been almost absolutely forgotten. Strabo 
does not so much as refer to it; neither is it treated with 
greater respect by the other writers of the period. 
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TWO FAMOUS EXPOSITORS— PLINY AND 
PTOLEMY 

"V\ 7HILE Strabo was pursuing his geographical stud- 
VV ies at Alexandna, a young man came to Rome 
who was destined to make his name more widely known 
in scientific annals than that of any other Latin writer 
of antiquity. 

■This man was Plimus Secundus, who, to distinguish 
him from his nephew, a famous writer m another field, 
is usually spoken of as Plmy the Elder. 

There is a famous story to the effect that the great 
Roman historian Livy on one occasion addressed a 
casual associate in the amphitheater at Rome, and on 
learning that the stranger hailed from the outlying 
Spanish province of the empire, remarked to him, “Yet 
you have doubtless heard of my writings even there.” 
‘Then," replied the stranger, “you must be either Livy 
or Pliny.” 

The anecdote illustrates the wide fame which the 
Roman naturalist achieved in his own day. And the 
records of the Middle Ages show that this popularity 
did not abate in succeeding times Indeed, the Natural 
History of Pliny is one of the comparatively few bulky 
writings of antiquity that the efforts of copyists have 
preserved to us almost entire. 

It is a remarkable work and eminently typical of its 
time; but its author was an industrious compiler, not a 
creative genius. As a monument of industry it has seh 
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dom been equaled, and in this regard it seems the more 
remarkable inasmuch as Pliny was a practical man of 
affairs who occupied most of his life as a soldier fight' 
ing the battles of the empire. 

He compiled his book in the leisure hours stolen from 
sleep, qften writing by the light of the camp-fire. Yet 
he ates or quotes from about four thousand works, most 
of which are known to us only by his references. 

Doubtless Pliny added much through his own obser- 
vations. We know how keen was his desire to investi- 
gate, since he lost his life through attempting to ap- 
proach the crater of Vesuvius on the occasion of that 
memorable eruption which buried the cities of Hercu- 
laneum and Pompeii. 

Doubtless the wandenng life of the soldier had given 
Pliny abundant opportunity for personal observation in 
his favorite fields of botany and zoology. But the rec- 
ords of his own observations are so intermingled with 
knowledge drawn from books that it is difficult to dis- 
tinguish the one from the other. Nor does this greatly 
matter, for whether as closet-student or field-naturalist, 
Plmy’s trait of mmd is essentially that of the compiler. 
He was no philosophical thinker, no generalizer, no 
path-maker in science. He lived at the close of a great 
progressive epoch of thought; m one of those static 
periods when numberless observers piled up an immense 
mass of details which might advantageously be sorted 
into a kind of encyclopedia 

Such an encyclopedia is the so-called T^atural History 
of Pliny. It is a vast jumble of more or less uncritical 
statements regarding almost every field of contempo- 
rary knowledge. He seems disposed to quote any inter- 
esting citation that he comes across in his omnivorous 
readings, shielding himself behind an equivocal “it is 
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said,” or “so and so alleges.” A single illustration will 
suffice to show what manner of thing is thought worthy 
of repetition. 

“It is asserted,” he says, “that if the fish called a 
sea-star is smeared with the fox's blood and then nailed 
to the upper lintel of the door, or to the door itself, with 
a copper nail, no noxious spell will be able to obtain 
admittance, or, at all events, be productive of any ill 
effects.” 

_ It is easily comprehensible that a work fortified with 
siich practical details as this should have gained wide 
popularity. Doubtless the natural histories of our own 
day would find readier sale were they to pander 
to various superstitions not altogether different from 
that here suggested. The man, for example, who be- 
lieves that to have a black cat cross his path is a lucky 
omen would naturally find himself attracted by a book 
which took account of this and similar important de- 
tails of natural history. 

Perhaps, therefore, it was its inclusion of absurdities, 
quite as much as its legitimate value, that gave vogue 
to the celebrated work of Pliny. 

But be that as it may, the most famous scientist of 
Rome must be remembered as a popular writer rather 
than as an experimental worker. In the history of the 
promulgation of scientific knowledge his work is im- 
portant; m the history of scientific principles it may 
virtually be disregarded. 

Almost the same thing may be said of Ptolemy, an 
even more celebrated writer, who was bom not very 
long after the death of Pliny. The exact dates of Ptol- 
emy's life are not known, but his recorded observations 
extend to the year 151 A.D, 

He was a working astronomer, and he made at least 
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one original discovery of some significance — namely, 
the observation of a hitherto unrecorded irregularity' 
of the moon's motion, which came to be spoken of as 
the moon’s evection. This consists of periodical aberra- 
tions from the moon's regular motion in its orbit, which, 
as we now know, are due to the gravitation pull of the 
sun, but which remained unexplained until the time of 
Newton. 

Ptolemy also made original observations as to the 
motions of the planets. He is, therefore, entitled to a 
respectable place as an observing astronomer; but his 
chief fame rests on his writings. 

His great works have to do with geography and as- 
tronomy. In the former field he makes an advance upon 
Strabo, citing the latitude of no fewer than five thou- 
sand places. In the field of astronomy, his great ser- 
vice was to have made known to the world the labors 
of Hipparchus Ptolemy has been accused of taking the 
star-chart of his great predecessor without due credit, 
and indeed it seems difficult to-clear him of this charge. 
Yet it is at least open to doubt whether he intended any 
impropriety, inasmuch as he all along is sedulous in his 
references to his predecessor Indeed, his work might 
almost be called an exposition of the astronomical doc- 
trines of Hipparchus 

No one pretends that Ptolemy is to be compared with 
the Rhodesian observer as an original investigator, but 
as a popular expounder his superiority' is evidenced in 
the fact that the writings of Ptolemy became practically 
the sole astronomical text-book of the Middle Ages both 
in the East and in the West, while the writings of Hip- 
parchus were allowed to perish. 

The most noted of all the writings of Ptolemy is the 
work which became famous under the Arabic name of 
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Almagest. This word is curiously derived from the 
Greek title 77 jUEytcrti] cruvraftf, “the greatest con- 
struction,’’ a name given the book to distinguish it from 
a work on astrology in four books by the same author. 
For convemence of reference it came to be spoken of 
merely as rj fieytonj, front which the Arabs form the 
title Tabair a 1 Magtsthi, under which title the book was 
published in the.year 827. From this it derived the word 
Almagest, by which Ptolemy's work continued to be 
known among the Arabs, and subsequently among 
Europeans when the book again became known in the 
West. 

Ptolemy’s book, as has been said, is virtually an elabo- 
ration of the doctrines of Hipparchus. It assumes that 
the earth is the fixed center of the solar system, and 
that the stars and planets revolve about it in twenty- 
four hours, the earth being, of course, spherical. 

It was not to be expected that Ptolemy should have 
adopted the heliocentric idea of Aristarchus Yet it is 
much to be regretted that he failed to do so, since the 
deference which was accorded his authority throughout 
the Middle Ages would doubtless have been extended 
in some measure at least to this theory as well, had he 
championed it. Contrariwise, his unqualified acceptance 
of the geocentric doctrine sufficed to place that doctrine 
beyond the range of challenge. 

The Almagest treats of all manner of astronomical 
problems, but the feature of it which gained it widest 
celebrity was perhaps that which has to do with eccen- 
trics and epicycles This theory was, of course, but an 
elaboration of the ideas of Hipparchus; but, owing to 
the celebrity of the expositor, it has come to be spoken 
of as the theory of Ptolemy. 

With both Hipparchus and Ptolemy, the theory of 



























anlttbtncfra 


C (rnfaTtic auntmfcwtts tmtno 


I € alto ntror.nmar. ramnus 
S « uni q^notuum mancn©. 
ojbnrmlcmftncnttw 
damununcns 









XII 

GREEK DOCUMENTS FROM EGYPT 

D URING the reign of the Ptolemies, Egypt was the 
land of books The founder of the dynasty, the 
first Ptolemy, was himself the author of the most author- 
itative history of Alexander, whom he had accompanied 
as a trusted lieutenant in all his conquests; and the suc- 
ceeding rulers for about three centuries maintained with 
extraordinary uniformity the traditions of scholarship 
which from the first attached to Alexandria, the capital 
of the kingdom. 

Throughout this period Alexandria may be said to 
have been the culture center of the world. Athens, it is 
true, still retained something of the glamor of its former 
greatness, and Pergamus, the capital of the Seleucian 
Kingdom, attempted for a long time to rival the Egyp- 
tian city; but it cannot be said that the supremacy of 
Alexandria was ever fairly challenged. 

The civilization of the Egyptian city throughout this 
period was essentially Greek. The greatness of Egypt 
was only reminiscent, and tho occasionally one hears of 
an Egyptian scholar, such as Manetho, who wrote the 
famous History of the Egyptian Dynasties, the main _ 
body of writers and scholars of the time were Greeks, 
and the official language of the country was naturally 
that of its now dominant conquerors. 

Doubtless a large proportion of the native population 
never adopted or learned the Greek language. Such 
official documents as the Rosetta Stone, with its trilm- 
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gual inscription in hieroglyphics, demotic script, and 
Greek, show that the king was obliged to resort to the 
native script and the ancient language in order to reach 
all his subjects. 

None the less is it true that the coterie of brilliant 
men who gathered about the court of Alexandria, and 
made that city famous as the center of culture for a 
long epoch, were Greeks, speaking and writing a Ian- 
guage little modified from the language of Herodotus, 
Sophocles, and /Eschylus; a language, in short, only 
modified from that of classical Greece of the Golden 
Age in so far as every tongue must change in the course 
of several generations. 

The institution that gave, as it were, the official stamp 
to the culture of Ptolemaic Egypt was the famous li- 
brary at Alexandria. There were, in fact, several notable 
Alexandrian libraries. The first of these, collected by 
the early Ptolemies and added to by one after another, 
had come in the day of Cleopatra to have, so it is 
alleged, about 700,000 volumes. It is easy to exaggerate 
in citing numbers where there are no possible means 
of verification, and he would be a rash statistician who 
should claim for this computation any great validity 
as a close estimate of the size of the first Alexandrian 
Libtary. That it was a monster collection of books, how- 
ever, cannot be in the least questioned, and when Csesar, 
as a means of self-protection, set fire to it, or rather to 
his ships, from which the fire soon spread to the library, 
no doubt there went up in flames and smoke a mass of 
material bearing on the history of antiquity that never 
has been, and never could be, restored. 

It i3 wonderful, however, how quickly a new library 
sprang into being in place of the old A love of books, 
once acquired, is a persistent infatuation, and one can 
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readily understand, if one cannot quite condone, the 
act by which Mark Antony laid the broad foundations 
for the new Alexandrian Library. Wishing to please 
Cleopatra, the Roman general, now taking the place 
in the affections of the Egyptian queen once held by 
Caesar, transported bodily from Pergamus all the trea- 
sures of the library of King Eumenes. 

This library is said to have consisted of 200,000 vol- 
umes. However large the overestimate, at least the 
number was sufficient to make a respectable start for 
the Alexandrian Library which Cleopatra established 
in the Serapeum, or Temple of Serapis. 

This new Alexandrian Library soon became quite as 
famous as the old. It was added to for about three cen- 
turies, was scattered in A.D. ,V?0 by the fanatic Theophi- 
lus, patriarch of Alexandria under Theodosius the 
Great; was re-collected in part and added to again for 
another term of about three centuries, and finally was 
wilfully destroyed, so it has often been alleged, in the 
year 640 a d., by the Arab conquerors who gave the 
death-blow to Greek civilization in Egypt 

Again we hear the number 700,000 named as telling 
the list of books in the Alexandrian Library at the time 
of the Arab conquests, and here, as before, we may 
accept the number as a vague and general estimate. 

According to the familiar story, a heroic effort was 
made on the part of the Greeks to preserve their be- 
loved library, and the Arab conqueror was disposed to 
yield to their request. He dared not do so, however, 
without first sending word to Omar, the Khedive, at 
Medina. Omar's reply has passed into a proverb: “If 
the books of the library,” he said, “are the same as the 
Koran, they are useless; if not the same, they arc worse 
than useless. In either case let them be destroyed." 
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There was no court of appeal from this decision, and 
so the treasured books of Alexandria were sent to make 
fires in the various baths of the city, and it is alleged 
that for six months no other fuel was required. Thus 
was dissipated finally the most extraordinary collection 
of books of antiquity. 

It must be added that there are grave historical doubts 
as to this alleged final destruction of the Alexandrian 
Library by the Arabs. It appears that the story rests 
on the very insecure foundation of a narrative by Abul- 
pharadje, written in the thirteenth century. The story 
has taken its place among the disputed events of history, 
but the probability seems to be that there was no Alex- 
andrian Library in existence at the time of the Arab 
conquest, the last great collection of books there having 
been destroyed by Theophilus. 

In this view, it was not Mohammedan, but Christian 
zeal and bigotry that deprived posterity of the treasures 
of ancient learning. 

When one speaks of books, one thinks naturally 
enough of the familiar bound volumes of today, but it 
hardly needs saying that there were no books having 
the appearance of these in the ancient collection of 
Alexandria. The books there were in the main written 
on sheets of papyrus, not folded, but made into rolls. 

Doubtless a great many of the books, particularly 
those from Pergamus, were written, not on papyrus, 
but on parchment From the earliest day the skins of 
animals had been used at least occasionally for purposes 
of book-making, as is shown by the familiar passage 
in which Herodotus states that the Ionian Greeks were 
one time forced to use this material when the supply of 
papyrus from Egypt failed them. But it was a classical 
tradition that true parchment was the invention of King 
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Eumenes of Pergamus, the name “parchment” itself, 
indeed, being derived from Pergamus, the name of the 
city where it was alleged the substance was first em- 
ployed. 

It was said that Eumenes had been forced to make 
this substitution because the kings of Egypt, jealous of 
the growing influence of the Seleudan capital, had re- 
fused to export papyrus, hoping thereby to shut out 
the threatened rivalry of the library of Eumenes. 

Whatever the truth of this story, it is clear that 
parchment was invented some centuries before the 
Christian era, and we have no reason to doubt that it 
was used to a considerable extent throughout the Ptole- 
maic period. It may be questioned, however, whether 
it gained any special vogue in Egypt, where the abun- 
dance and cheapness of papyrus would naturally stand 
in the way of its introduction. One may suppose, argu- 
ing merely from the uniformity of human traits in all 
generations, that editions de luxe of certain books may 
have been issued in which parchment took the place of 
papyrus. But if such was the case, either the scarcity 
of these, or their more perishable nature, has prevented 
any examples from coming down to us. In any event, 
then, papyrus was the usual book-making material of 
Ptolemaic Egypt, as it had been indeed of the Egypt of 
the old regime for some thousands of years. 

Papyrus occupied then exactly the position that paper 
occupies in the Western world today, and it is quite 
fitting that the word "paper” should have been derived 
from the word “papyrus.” 

The art of manufacturing papyrus was a relatively 
simple one, requiring more of patience than of special 
skill or ingenuity. Stems of the papyrus plant, or the 
pieces of bark stripped from these stems, were laid to- 
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gether to form two sheets, the fibers of one lying at 
right angles to those of the other. Some glutinous me- 
dium was then applied, and the whole being dried under 
pressure became a sheet of papyrus. These sheets were 
usually from six to twelve inches wide, and they were 
neatly fastened together in the manufacture to form 
strips long enough often to receive the entire text of 
a book, so that such a work as, for example, the Iliad, 
when placed on the market or upon the shelves of the 
library, might occupy but a single roll. 

In addition to papyrus, a common medium for the 
reception of writing was a thin slab of wood. From an 
early day such slabs of wood, carved usually to a lower 
level in the center and curiously resembling a child's 
slate of today, were used as writing tablets very gen- 
erally both in Greece and Rome, the writing surface 
being usually covered with wax. Such tablets, often 
bound together in several sheets, were used for various 
business purposes until a late period of Roman history. 
But it was also customary in Egypt to write on bits of 
wood with ink. 

It may be doubted whether books in the proper sense 
of the word were ever written on this material, but 
business documents are still extant to testify to the 
prevalence of this custom. 

In the most ancient Greek manuscripts two very dif- 
ferent types of writing are presented. The language 
throughout is Greek, and the characters are fundamen- 
tally the same, but the documents of one type have 
the appearance of being produced hurriedly, as if the 
scribe were impatient of the time consumed and were 
anxious to make an end of his task. All such arc business 
documents 

The writing on the other type of documents is much 
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more even and methodical. Here, apparently, the scribe 
has aimed at neatness and clearness, and this is precisely 
what one might expect when one considers that these 
are no longer the humed transcripts of business deal- 
ings, money bills, tax receipts, and the like, but are 
the text of books— the permanent literature of the time 
— written no doubt for sale in the market; that is to 
say, serving precisely the purpose of the modem printed 
book. 

It is obvious that much the same difference in kind, 
if a less difference m degree, existed between the cur- 
sive hand of every-day life and the book-hand of these 
ancient manuscripts, that is seen today between the 
script of ordinary correspondence and the type of the 
ordinary book. Throughout the course of the develop- 
ment of wnting in succeeding ages this difference is 
always and everywhere to be noted. Book-making is 
always a relatively leisurely task m which accuracy 
and clearness are aimed at, whereas the business scribe 
is always tending to adopt short cuts and to develop a 
cursive script. 

One other word should be said about the characters 
in which these earliest Greek manuscripts are written. 
The close similarity of many of the letters to the letters 
of the yet more ancient Greek inscriptions, and, indeed, 
to the original Pheniaan itself, is apparent, but a no 
less apparent similarity is shown to the capital letters 
which we still employ to this day. 

This conservatism of the book-hand of Europe is re- 
markable. No other wnting has preserved with anything 
like a corresponding accuracy the forms of so many of 
the letters of the earliest Semitic alphabet. But, on the 
other hand, it will be obvious — to any one having the 
slightest acquaintance with Greek texts as commonly 
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printed today — that such texts differ very widely from 
the ancient ones. This modem Greek script was devel- 
oped about a thousand years after the Ptolemaic epoch, 
and the ancient Greek writer would be quite unable to 
read his own productions could he see them in their 
modem garb. But this script of the ancient Greek 
probably differs but little from the characters in which 
the works of classical Greece were first inscribed. The 
steps of development by which this ancient script be- 
came modified may be followed in extant manuscripts. 

There is one feature of the ancient writing which 
these manuscripts, in common with most of the monu- 
mental inscriptions, present that is sure to strike the 
modem reader as extraordinary, whether or not he un- 
derstands the language in which the inscriptions are 
written. It will be seen that the letters follow one an- 
other right through each line without any obvious breaks 
to indicate the words, and without any attempt at punc- 
tuation. It is a curious and highly interesting fact that 
the most archaic of alphabetical inscriptions — that of 
the Moabite Stone — shows the words divided or sep- 
arated from one another by dots. The ancient Persians 
adopted a similar expedient, marking their words with 
straight lines. There are a few of the most ancient Greek 
manuscripts m existence which also illustrate the same 
custom, their words being separated by marks similar 
to our colon. 

These examples show that the idea of facilitating the 
reading of texts by separating the words had presented 
itself at the very earliest stages of alphabetical writing. 

But for one reason or another this seemingly very 
plausible custom had been abandoned long before the 
Christian era, and a thousand years or so elapsed before 
the good old custom was revived. It would seem almost 
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as if the scribes of antiquity and of the Middle Ages 
went out of their way to make reading difficult. Unless 
it were the desire to do so partly with the idea of keep' 
ing all rudiments of education from the masses, one can 
hardly understand why so useful a custom as that of 
marking the divisions between words should have gone 
out of use. 



ANTIQUE SCULPTURE FROM SICILY 


"* 1 V pin jruxprrf rim r-crCun f cm U«t**3R« V 


aunt 




.SMux^.crmf^f^£t 0 ^<^ 

” r * X^/rmf-fryrT,.. C.;*7i rrT rf r r-ntr f i ’H* u i n , 


CxjjGc tpteb&dhebr&Q 


imsid 


1 -^UbnV’-XJccc* -h™iV$7{*rTrvr a 
•; jL Ttkfr ri ore: j : 

* cjjhAipmm bT£ . -> ,y 

■ ' ** ^ « «*>*“*** -< * -rr .. 


•2kif i^s^b’v '. 


i*i^5£L ■<J J 


ELEVENTH-CENTURY MANUSCRIPT OF 
EPISTLES OF ST PAUL 



XIII 


LIBRARIES AND BOOK-MAKING IN 
ANCIENT ROME 

N otwithstanding the entire loss of aii the 

books produced in Rome in the early days, we 
are supplied with tolerably full information as to the 
making and use of books there during the later period 
of the Republic, and throughout the Empire. 

The private library discovered at Herculaneum gives 
a perfectly clear idea of the way in which the books 
were kept in an ordinary house. This library contained 
1,700 books. It was so small a room, however, that all 
its shelves could be reached from its center. The books 
themselves, consisting of rolls, were contained in round 
cases called capsm, and we have the further evidence of 
various statues and pictures, as well as written descrip- 
tions, to prove that this was the usual method of caring 
for manuscripts. 

The books of this period were always in rolls, never 
folded after the modem method. This applies not merely 
to papyrus books, but to the parchment ones also. Gen- 
erally the strip of papyrus or parchment was inserted 
at one end into a slit in a reed or cane about which 
the manuscript was rolled as written. Usually a corre- 
sponding cane was supplied at the other end after the 
book was completed, so that the book could be 'rolled 
either way, thus greatly facilitating the reading. 

Presumably the book as ordinarily kept ready for 
use would be rolled on the lower reed, so that any one 
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unrolling it began at once with the first column, the 
columns being arranged transversely. • 

A tag or label was usually attached to the manuscript, 
and these tags are represented in the paintings on the 
walls of Pompeii as projecting from the cases in which 
the books are stored. The length of a papyrus or parch- 
ment strip varied indefinitely, but it appears to have 
been usual to write an entire book of any given work 
on a single strip. The relatively short books into which 
most classical works were divided facilitated this meth- 
od; or, perhaps, it became customary to divide works 
into small books for the convenience of the scnbc, rather 
than because of any logicality in the method itself. 

It appears that in the later Roman times it was quite 
the fashion to have a library in every ordinary house, 
and some of these libraries attained very respectable 
proportions. Thus it is said that the grammarian 
Epaphroditus had a library of 30,000 volumes, and that 
Sammamcus Serenus had one of 62,000 volumes. 

The fact that Augustus confiscated 2,000 copies of 
the pseudo-sibylline oracles testifies to the wide preva- 
lence of the reading, or at least the book-buying habit. 
No doubt this distinction between the buying and the 
reading of books should be clearly drawn in the case 
of the Romans, as elsewhere. Still, it will not do to draw 
too sweeping conclusions from the sneers of Seneca and 
Cicero, which arc so often quoted as implying that the 
Romans bought books as ornaments rather than for 
their contents. Doubtless the reproach was true then 
as now of a Ijirge number of purchasers; still, the mak- 
ing and the selling of books must always imply the ex- 
istence of a taste for books, and such a fashion could 
never have come into vogue unless a very large number 
of people were actually book readers. 
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It is matter of record that the book business in Rome 
assumed very notable proportions. Book stores were 
numerous in the more frequented parts of the dty, and 
it would appear that the trade flourished quite in the 
modem fashion. Within the shop the rolls were ranged 
on shelves for the inspection of the would-be purchaser, 
and outside on pillars were advertised the names of the 
authors represented. 

Naturally enough, when private libraries were the 
fashion, there were riumerous public libraries as well. 
According to Publius Victor, there were no fewer than 
twenty-nine of these public libraries in Rome. Asinius 
Pollio, the friend of Catsar and the famous patron of 
literature of his time, who died in the year 6 b.c., was 
credited with being the founder of the first public li- 
brary, altho there is a tradition that Onelus Paullus, 
the conqueror of Macedonia, brought back with him 
to Rome a large collection of books m 168 b.c. Be that 
as it may, there probably was no very great taste for 
reading in Rome at that early period, and it was not 
until the time of Augustus that public libraries began 
to assume real importance. 

, Augustus himself, carrying out the intention of Ju- 
lius Caesar, founded two public libraries, one called the 
Octavian and the other the Palatine. From that time 
the founding of public libraries became a fashion with 
the Emperors. Tiberius, Vespasian, Domitian, and Tra- 
jan successively added to the number, the most famous 
collection of all being the Ulpian Library of Trajan. 
No available data have come down to us as to the exact 
size of these libraries, but the respectable proportions 
of some of the private collections make it a safe infer- 
ence that some, at least, of these public libraries prob- 
ably contained hundreds of thousands of books, since 
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we can hardly suppose that a private library would he 
allowed to outrival the imperial collections. 

When one reflects on this prevalence of books, the 
very natural query' arises as to how they were produced, 
and the answer throws a vivid light on social conditions 
in Rome. The enormous output of books, almost rivaling 
the productions of the modem press, was possible solely 
because of the great number of slaves in Rome. 

Book-making was a profession, but it was a profes- 
sion apparently followed almost exclusively by slaves 
known as librarii. 

These educated slaves were usually Greeks A large 
publishing house, of which there were several in Rome, 
would keep a great number of them both to make the 
materials for books and to transcribe the books them- 
selves. 

It is known that shorthand was practised extensively 
in Rome, and it has been supposed that a large number 
of the current books were written in this abbreviated 
hand. This supposition, however, appears more than 
doubtful, for it is hardly to be supposed that the gen- 
eral public took the trouble to learn the Tironian sys- 
tem, by which name the shorthand script was known; 
Tiro, the secretary of Cicero, being commonly, tho no 
doubt incorrectly, credited with its invention. 

As to the latter point, there are various references 
in the Greek classical authors to the practise of short- 
hand in ancient times. It is said even that Xenophon 
took down the lectures of Socrates in this way, and 
whether or not that statement is true, the existence of 
the rumor is m itself evidence of the prevalence of the 
custom from an early day. 

Quite probably Tiro developed a modified and greatly 
improved system of shorthand writing, and doubtless 



-'‘ay 






180 WONDER BOOK OF WORLD'S PROGRESS 


e * a*k/V n b WTkf'rtiT 

ci k p c I * M jo c i u WXJtV 

5 no # iHC»N*EonpMHrr- 

M <U MJ O M K YJcXl a Y»> 
ttiOTUJMfM 


TO.yiKfTDM *T4 W 
K *^K<iof Kipacicvni 
T O T * *s COJ c N Vfc-T 

y o a 9 m 05 o rnu 6 mow*. 
x t T9 T <r<T ' 0 f 
> n o c VhXaJ cnr n pp^» 
KVTi Y-Td MTf^Sth M~ 

►cAi-r>Vw jlikwjCyft 
nfMiHTKWdaiMIKT 
*V »< r t * m* <*. r 6 1 »3 r tfr 

M f N cf 1 A * T 6 YMOY^' 
TUjN ItT COlWriOXAMi 
ClIMClNKMMUOMH 

c aw t n J it n iJp^rrw 

Cr*.ClHMTll)K 
TU>N *'« M16 M K A I , « M tiy 
X>W*Tol dHTOY»fr 

to AT » hrzffta 9 HO Mf 4 

I nOYCX\MMXXlMl»' 


TA m o CTaJ A | £* A ft 1 1* 
CA 1 « n : AfT* ytrTAyf 
» A<r I a 1 1 CT»I» M 9 Ca>Oj1 
U 3Kl5*rTO|A , /1^KTAfKir 


-c & Y en * a M 1 c ko ycIy 

K Jkl P Y Kti <b « ICAMTV 

»4 c aw 1 ck«yk*» riAf 
••MOYKtintpeiftir 
>cilWCtDT-tf>iy/AAA 
n »Zn X*- c n *• f kan 


cim«t&m*Iaom4*7 
£ f T Kt * c I A<TO M Tt> CAtH 
’ n«f cu>H«*roycnttiA 
XO Y j I c CJ H Ti/OifM* 


1 ACiAf toen^tcvil^ 

•wurt+v*9X'&* 

wxt'rr o V9i t f MK 

rr#k nTuwUnAifi 


Y A M ^ f c c A TV^Mfi M 
* « • ny f J W T» x 
TO Y >^9,* *• Ua YC kHT* 


TOAriAT^wfwoMrt ^iicY^^rrA^e'AwW:" x*M« 

inoYCk^MXk»<n»' , - 7v T WMAOiA*rr* c . 

SEE 


l« H t AC* A»k-TH CO » W 

t AMAVrt&f^SCTOCVAl 

A 0 14 A C A I A YT?>31 ^ 

SlrffiW. 

StWyrer **.<«/*“ 

4 ict» m i.u»re«"\ M 

A^M « t-rinJ wnr 


-nUNnviyrtuHXtTiu 

xi»ToVJ;r+€XoY*cr«r 
u ♦TxKM.«cnijCr,'nn> 

K\oA«<b<f ABTPAYT**' 

5 *.mv> ycKRHfliu«Y> 
YJ, 0 Y AYTO I A rfrf Mr 
KtHJ»cyweMToi(%r 

cWt6^,v 

M «? A,4 A 16 . M C C H 9& n 
CkH*KrrM2fiNT»C . s 

Ztrcnr c*i»rr*c ayt? 
* u> co yp yj» ujkta^y 
"*9 m < nl-ruii# m « l xy 

To y x » i,-ri ay*^ c * * ^ M *■ 


n » Xo » P o Yf X P rt r AT* 
M«-rifpv/AajMrVic^ 

I M YAttmwKi rfj cm* 
n m A#cAYT^K*>rrp'i.t 
-)• »6i C vrrn-r M*-xnVr . 

rAciA4rfCA*n*re»o5h 

a h An .YHnD c 1 Yjrf yfi 

M JlTO CT» YYT^rt^T* 

uA < rn , ^y*Mior* uy i v 

4vj,Ml3cMT>»HmM 
TArA'k t AT-*Xyr»<cn^ 
TATaMXTdMpviTAe^ 
r h Mule • iocAYT»i ocvt 
t ati^I •!COYwnA>lh» 


sw/isra."* 

3w r ryK®)iV»>M' 

cccr»»vii(nii©n>5ij 
KTMHi«CyMTO» c *A 
Ao j irr6 1 c katJ 1 T ** ^ 
n 1 o o T« ** 


oaHT*co lAt'X^.YM? 
Ytfi M * I KT? 0 * *TAI 



THE OLDEST GREEK BIBLE MANUSCRIPT 
CODEX VATICANUS (4th CENTURY) 



- icppierxi e$ 
)nexTyiN)')iCRecni\ 
St^ocjoxr^pjR 

. / rRTT7^f75dNaTTK\ 

&rne j>u$;u>ueR 


OtSlllORCia)<N; 

1NClUlN<>in\<.!T 

coisrrticbt'M jsai: 
pawrQXYRfx^u 
scr.\ir^C5QU^n?V 

r* « k 2~* 


' saHJis cx^oer^AS' r si s^arm^^qHj 
jf seN’fai fcXi cr»<gcj TAuouaNiueRi 


;cib6feoi<y^n 
Atn^RNucnSACUi 
pICANIC'S^Aecpo 

7^nseiNoN6(5'*" 

/ ne<nApo^folas 

ty&R OflF>ANOS„, ’ 

•^^essesA®!®^ 
::t£^mtnpxen 
SCint^ttoc n AUC 
i - RtmdpTWAroi 
7NGOR^ci|m p.ib v s 


TATCtnrNCnCMV ■ 

■cioe?rolueRufs 

eiscmncRuxi* 

CRc*uiR\epori 

asauAcncucAio' 

RKjcncSrheNe ■ 

0>!CRJ?JNSACXJalA, 

PROPKWlUod 1 . 

nuoic^nillp^ 

iNRCjSROMlfPSC 

SCiOHirp\CU!VT 

tyl ACNONCONXie- 


In'-' rvjw'r- .* ». MjuAyaujyEvwwi ftTiit v 

‘nnsfet«WLucn^>^ ,; 

erbp AOm^rpcW^ tViws- 

€isenpCNmitp . v , ' TtT&^i<&ucmxS 
p'RGodr^TiQctod'',/ \ (- /fwUwsaieibftiN;. - 
TT^OaG^m^eCs v cf^oRtia^x>RcSO 

, uv i flMtfb 6A£S i N’dnc 

>* ' * * * M 1 * I • 1 • -4 * ‘ 

- » \ - ,* * » '* » 


jV- 

. * * ' ' . ■ ' * 

, i. .a 


SEVENTH CENTURY SPECULUM OF ST AUGUSTINE 


* **♦ 


[ t<I ;/ir«' -• *-r- •«* ^ ^' Tr 

e^V -m x^rr' (’ -r— ' , 

" » r rv* ./, V nfix? 

mrn ^ />r “ '■> , / -,- 

nu iT t ' 7 ; u > ,11 ^ ‘ 

^r. r -— " \:\™ 

■ »■> i i ii- ‘ 

,l ”~ ^ ., <• ' ^ 
k j* •» /»■*-•* »♦■' r •*'*'»*' i ' w** n 

<-, ' <t 1 : ' i ’ ri • _ ,• V , .., - 


I . \ -, S ’*11 ' TV' '<•' 


. * -r- •>****'’•>■* ■*'1 ’.* , 1 ^ 1 

\- • ( 

,',<A*-o cT ' o-" ' . 

T' 1 


■r, > -• V' V 


, ’ _ . , ' , . ~ „ 4 ^ A » 

i.'o?' ">"-•'■* I ' 1 r"' ’ ' ' ' , ^ *. 

| -vi i ~ ' ’ 1 '1 , , 

. , pjj -, * - • /»* - • .- 

*pjlf' ! ''i 1 “ 1 n ‘ * , . 

I - ‘-n-’ •'” i' 1 " 

' . ,1 ■ 

r .i> ' ’V r ' v 

< 7 *;;*!*- ,’f nn>A' ’ ‘ n • '"" 

" > ■ ’■’ s v’‘ in< ' ’*' 

wt/ki'r r — % " v " \ 

' T ; - v ' ~ 

^ 


Vwa 


V / r ? < o 


184 WONDER BOOK OF WORLD'S PROGRESS 


this became popular, since lexicons were written inter- 
preting the Tironian script in terms of ordinary Latin. 
But, as has been said, all this does not make it probable 
that the average reader understood the script, and it 
seems much more likely that the popular authors were 
represented in the ordinary script, subject, however, to 
numerous abbreviations. 

The writers who were most in vogue in imperial Rome 
are said to have been Ovid, Propertius, and Martial 
among the satirists; Homer, Virgil, and Horace among 
the poets; and Cicero, Livy, and Pliny among prose 
writers. It is alleged that the works of most of these 
were in every private collection. 

Of all this great store of literary treasures not a single- 
line has been preserved in the original manuscript, saVe 
only a few rolls from the library at Herculaneum, and 
most of these are charred and damaged beyond^ recog- 
nition. 

Thanks to the use of slave labor, it would appear that 
the Roman publisher was able, not merely to put out 
large editions of books, but to sell these at a very reason- 
able price. According to a statement of Martial himself, 
a very good copy of the first book of his epigrams could 
be purchased for five denarii. This presumably must 
refer to the cheapest edition, probably a papyrus roll, 
tho no definite data as to the relative cost of papyrus 
and parchment are available 

Naturally, there were more expensive editions put 
out for those who could afford them. It was customary, 
for example, to tint the back of the parchment roll 
with purple; at a later day the inscribed part itself was 
sometimes tinted with the same color, and this custom 
also may have prevailed as early as the Roman time. 

Certain books were illustrated with pictures, as ap- 
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pears from a remark of Pliny; but this practise was 
undoubtedly very exceptional. It may not have been 
unusual, however, to ornament or emphasize portions 
of the manuscript by using red ink, for the ink wells 
illustrated in the paintings of Pompeii are often shown 
to be double, and the presumable object of this was to 
facilitate the use of ink of two colors. 

The pen employed by the Roman scribe was made 
of a reed and known as a calamus. It was sharpened and 
split, not unlike a modem quill pen. The question has 
been raised many times as to whether the Romans did 
not employ the quill pen itself. Certain pictures seem 
to suggest that the quill pen was used not merely by 
the Romans, but by the Egyptians as well. The evidence 
is by no means decisive, however, and the first specific 
reference to a quill pen was in the writings of Isidore, 
who died in 636 A d. This proves that the use of quills 
had begun not later than the seventh century, but it is 
extremely doubtful whether the Romans employed 
them. 

The quill seems so obvious a substitute for the reed 
that its non-employment causes wonder. But the history 
of all simple inventions shows how fallacious would be 
any argument drawn from this obvious inference. Inci- 
dentally it may be noted that the reed pen held its own 
against the quill for some centuries after the invention 
of the latter. Even in the late Middle Ages the reed 
was still employed for particular kinds of writing in 
preference to the quill, and no doubt a certain number 
of people for generations continued to prefer the reed, 
just as there are people now who prefer a quill pen to 
the steel pens that were perfected in 1830. 

Every desk in the reading room at the British Mu- 
seum, when I last visited it, was supplied with a quill 
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as well as a steel pen; and a fair proportion of the 
readers there seemed to prefer the former. 

It would not do to leave the subject of Roman books 
without at least incidental mention of the tablets which 
were in universal use. These were probably not em- 
ployed in writing books for the market, but it is quite 
probable that many authors used them in making the 
first drafts of their books. The so-called wax tablet was 
really made of wood, quite in the form of a modem 
child’s slate, the wax to receive the wnting being put 
upon the portion that corresponds to the slate proper. 
These tablets were usually bound together by twos or 
threes, and only the inner surfaces were employed to 
receive the writing, the outer surface being reserved for 
a title in the case of business documents, or for the 
address when the tablet was used as a letter. 

When used as business records or in correspondence, 
the tablets were bound together with a cord, upon which 
a seal was placed. 

It was quite the rule for a Roman citizen to carry 
a tablet about wnth him for the purpose of making 
notes. The implement used in writing was a pointed 
metal needle known as the stylus. It was almost dagger- 
like in proportions, and was sometimes used as a weapon. 
It was said that Caesar once transfixed the arm of Cas- 
sius with his stylus in a fit of anger in the senate cham- 
ber itself. The other end of the stylus was curved or 
flattened, and was used to erase the writing on the 
tablet for corrections or to prepare the surface for a 
new inscription. t 

The subjects treated in the various documents other 
than books proper are full of suggestion. There are 
letters, farming accounts, epitaphs, deeds, taxation re- 
turns, and the record of the sale of a slave. 
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A flood of light is thrown on the history of the period 
by these business documents. They tell of the every-day 
life of the people in Egypt under the domination of 
Rome, and they have an added importance because no 
similar documents have been preserved from the seat 
of the empire itself. 

In addition to papyrus there was another form of 
material commonly used to receive casual writing; name- 
ly, the so-called ostrakon. This was not necessarily an 
oyster-shell, but was usually a tablet of earthenware. 
Its use in Greece is familiar through the well-known 
fact of its employment as a ballot in votmg for the 
ostracism of any obnoxious citizen. In Egypt of the 
Greco-Roman period it appears from the specimens pre- 
served that ostraka were used to take the place of papy- 
rus in certain business documents such as tax receipts. 
The durability of the material no doubt gave it addi- 
tional value for such purposes 
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